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RESEARCH POSTER ABSTRACTS
Characteristics and social demographics of chronic pain patients referred to a
multidisciplinary chronic pain clinic in BC
Curtis Maya, Vanessa Brcicb, and Brenda Lau c
aFaculty of Medicine, Bkin, University of British Columbia, Vancouver, BC, Canada, c_may@shaw.ca; bFaculty of Medicine, University of British
Columbia, Vancouver, BC, Canada; cDept. of Anesthesiology, Pharmacology, & Therapeutics, University of British Columbia Faculty of
Medicine, Vancouver, BC, Canada
Introduction/Aim: Community-based pain services
help fill a significant service gap for patients suffering
from chronic non-cancer pain. Very little is known
about the patients accessing community pain services
yet understanding this population is essential to
develop patient-centered services. Thus, our primary
objective is to describe the characteristics and socio-
economic status of patients presenting to a community-
based multidisciplinary, chronic pain clinic in
Vancouver, BC.
Methods: Retrospective cross-sectional study of self-
reported data from 935 consecutive patients.
Results: The mean age of the population (n = 935)
was 49.5 (SD, 14.9) years; 70% were female. Of 935
patients, 79.8% reported income, and of those, 45.2%
made less than $20000 individual income annually.
Before consultation, 73.4% of patients were taking med-
ication for their pain, 45.6% of whom took opioids and
44.9% antidepressants; 65% previously used either an
emergency department or walk-in clinic for pain man-
agement; 50.7% of patients have been in pain for
5 years or more. 63% of patients reported severe dis-
ability (>6/10) as per the Brief Pain Inventory – 30% of
patients were unable to work due to disability.
Discussion/Conclusions: Low-income was prevalent
in this community patient population limiting access to
multi-dimensional pain care, the gold standard for
complex chronic pain. This may lead to an over-reli-
ance on medications such as opioids rather than biop-
sychsocial care aimed at restoring functioning. Funding
models that support community-based care as well as
early intervention and income supports for patients
should be considered to reduce disability. Further
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Family members’ perceptions of the Critical-Care Pain Observation Tool use in
their loved one in the intensive care unit
Sarah Mohand-Saïda, Melissa Richard-Lalondeb, Madalina Boitorb, and Céline Gélinasb
aFaculty of Medicine, McGill University, Montréal, Québec, Canada; bIngram School of Nursing, and Centre for Nursing Research, CIUSSS
Centre-Ouest-Nord-Ile-Montreal – Jewish General Hospital, McGill University, Montréal, Québec, Canada
Introduction/Aim: Family participation is encouraged in
pain assessment of patients unable to self-report because
of their familiarity with the patient. This study described
the family members’ perceptions of the 0–8 Critical-Care
Pain Observation Tool (CPOT) in assessing their loved
one’s pain in the intensive care unit (ICU).
Methods: A descriptive design was used. To be eligi-
ble, family members had to be aged ≥18 years, French or
English speaking, knowing the patient ≥ 1 year, and with
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a loved one unable to self-report admitted to the ICU ≥
3 days whom they had visited ≥ 3 times. They received a
15-minute training of the CPOT use and assessed their
loved one’s pain at their next visit. Then, they completed
a survey (1–5 scale response) about the CPOT relevance
and their role in pain management.
Results: Ten family members (mean age = 59.6 years;
60% parent; 40% spouse) participated. They visited their
loved one 2.75 hours on average per day in the ICU. They
rated their loved one’s pain at rest or during a procedure
with CPOT scores from 2 to 6 (median = 3.5). Most
CPOT items (e.g., facial expression, body movement)
were rated as relevant (medians≥4.5) for pain assessment
except ventilator compliance (median = 3). They felt
comfortable using the CPOT (median = 5) and expressed
their willingness to be more involved in their loved one’s
pain management (median = 5).
Discussion/Conclusions: This is the first study to
introduce the CPOT to ICU family members. Findings
support that family members could play a role in their
loved one’s pain management.
CONTACT Sarah Mohand-Saïd sarah.mohand-said@mail.mcgill.ca
Faculty of Medicine, McGill University, Montréal, Québec, Canada
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Cannabis use among chronic non-cancer pain patients (CNCP) in a community
based academic pain clinic: demographics and pain characterization
S. Fatima Lakhaa,c, Amol Deshpandeb, and Angela Mailisc,d,e
aInstitute of Medical Science, University of Toronto, Toronto, Ontario, Canada; bDept. of Family and Community Medicine, University of
Toronto, Toronto, Ontario, Canada; cPain and Wellness Centre, Vaughan, Ontario; dDept. of Medicine, Division of Physical Medicine,
University of Toronto; eToronto Rehab Institute, University Health Network, Toronto, Ontario, Canada
Introduction/Aim: Cannabis use in chronic non-can-
cer pain (CNCP) is highly prevalent, however, actual
patterns of use still remain poorly characterized. To
describe the demographics and pain characteristics of
cannabis use in CNCP patients referred to the Pain and
Wellness Centre (PWC), a community-based university
affiliated pain clinic in Vaughan, Ontario.
Methods: This retrospective study reviewed the
characteristics of 39 cannabis users among 110 conse-
cutive CNCP patients referred to PWC between 2016 –
2017. Data collected included: 1) demographics (age,
sex, marital status, work status, country of birth, ethni-
city, education); 2) pain characteristics (NRS pain rat-
ing (0–10), duration of pain, inciting event, primary
pain complaint and 3) cannabis source and delivery
route.
Results: Male/female ratio was 1:1.3; mean age
35 ± 14 years; mean pain ratings were 6.8 ± 1.3, with
average pain duration of 10 ± 12 years. The largest
cohort by age was 31–40 years of age with an average
duration of pain of 5.2 ± 4.3years. No patients were
over 65. Canadian-born patients constituted 77% of the
population and 51% were unmarried. The primary
delivery route was inhaled (smoked) 44%. Only 43%
had a medical cannabis document and with 15% using
cannabis exclusively for pain relief. Motor vehicle acci-
dents and sports injuries accounted for the onset of
pain in 41% of patients. Primary areas of pain were
reported as shoulder, neck and low back (41%, 39% and
38%, respectively).
Discussion/Conclusions: Cannabis use in many
CNCP patients may be associated with the need to
manage multiple symptoms rather than being solely
used as an analgesic.
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Do you understand what I am experiencing?: the role of partner empathy on
pain expression in couples during experimental pain
Michelle M. Gagnona, Thomas Hadjistavropoulosb, and Ying C. MacNabc
aDepartment of Psychology, University of Saskatchewan, Saskatoon, Saskatchewan, Canada; bDepartment of Psychology, University of
Regina, Regina, Saskatchewan, Canada; cSchool of Population and Public Health, University of British Columbia, Vancouver, Canada
Introduction/Aim: We examined the role of empathy
in predicting pain responses in couples with and with-
out a partner with chronic pain during an experimental
pain task. Mixed evidence exists regarding the influence
of empathy on pain in dyads, and the relationship
between empathy and non-verbal pain expression has
not been examined. Using data from a larger investiga-
tion, we examined whether partners of an individual
with chronic pain (ICP) reported lower empathy than
partners of non-ICPs, and whether empathy predicted
pain-related facial expression and pain ratings of part-
ners completing a pain induction task.
Methods: Couples with (n = 66) and without
(n = 65) an ICP completed a measure of empathy and
relationship questionnaires (not included in this study).
One partner completed a pain task (pain target, PT),
while the other partner observed (pain observer, PO).
Pain intensity and perceived pain intensity ratings were
requested during the task and facial expressions were
video-recorded. In couples with an ICP, the ICP was
the PT. Pain-related facial expression was quantified
using the Facial Action Coding System (FACS).
Results: There were no significant differences between
partners with and without an ICP in empathy ratings. PO
empathy significantly predicted PT FACS scores, but was
not associated with PT self-reported pain scores.
Discussion/Conclusions: Partner empathy appears
to influence the non-verbal pain expression, but not
the self-reported pain scores, of individuals completing
an experimental paint ask. This is consistent with pre-
vious findings highlighting the disparate influence of
interpersonal variables on facets of pain expression.
CONTACT Michelle M. Gagnon michelle.gagnon@usask.ca
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Differences between cannabis users and abstainers among chronic non-cancer
patients referred to a community based pain clinic in Ontario
S. Fatima Lakhaa, Peter Pennefatherb, Amol Deshpandec, and Angela Mailisd,e,f
aInstitute of Medical Sciences, University of Toronto, Toronto, Ontario, Canada; bLeslie Dan Faculty of Pharmacy, University of Toronto,
Toronto, Ontario, Canada; cDept. of Family and Community Medicine, University of Toronto, Toronto, Ontario, Canada; dPain and Wellness
Centre, Vaughan, Ontario; eDept. of Medicine, Division of Physical Medicine, UofToronto; fToronto Rehab Institute, University Health
Network, Toronto, Ontario, Canada
Introduction/Aim: To compare various attributes
between chronic non-cancer pain (CNCP) patients
who use cannabis versus those who do not at the Pain
and Wellness Centre (PWC), a community-based aca-
demic pain clinic in Vaughan, Ontario.
Methods: This retrospective study was conducted on
110 consecutive CNCP patients assessed during 2016 –
2017. The study population was classified into Cannabis
Users (CU, n = 39) and Non-Cannabis Users (NCU,
n = 71). Data collected included: a) demographics; b)
pain characteristics; and c) emotional and functional
status obtained by validated instruments.
Results: Male/female ratio for CU was 1:1.3 com-
pared to 1:1.6 for NCU. Mean age was 35 ± 14 vs
51 ± 17 (p < 0.0001), respectively. Foreign-born CU
constituted 23% vs 39% NCU and 51% vs 24%
(p < 0.05) were unmarried. One third of both groups
was unemployed due to pain, though 36% of CU and
18% of NCU were employed full-time. The commonest
pain site was low back with car accidents cited as the
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most frequent cause in both groups. Average pain
duration in months was 9.3 ± 12 (CU) vs 5.8 ± 6
(NCU) (p < 0.05); no differences were found in average
NRS rating (6.8 ± 1.4). Only 43% of CU received a
medical document for cannabis with a minority (15%)
using cannabis exclusively for pain relief. No clinically
meaningful differences were detected on emotional or
functional status variables between CU and NCU.
Discussion/Conclusions: Non-cannabis users
were more likely to be older, foreign born, married,
with shorter pain duration than cannabis users. The
relevance to our clinical experience in a community
with an older ethnic population will be discussed.
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In-hospital opioid trajectories, but not pain intensity trajectories, are associated
with pain disability 6 months following hepatic resection
M. Gabrielle Pagéa, Paul J Karanicolasb, Sean Clearyb, Alice C Weib, Paul McHardyc, Salima S. J. Ladakc,
Nour Ayachd, Stuart A. McCluskeyd, Coimbatore Srinivasd, Joel Katz e, Natalie Coburnb, Julie Halletb,
Calvin H. L. Lawb, and Hance Clarkec
aCentre de recherche, Centre hospitalier de l’Université de Montréal, Montréal, Quebec, Canada; bSurgery, University of Toronto, Toronto,
Canada; cAnaesthesia, University of Toronto, Toronto, Canada; dToronto General Hospital, Pain Research Unit, Toronto, Canada; ePsychology,
York University, Toronto, Canada
Introduction/Aim: The study objectives were to (1)
identify subgroup trajectories of (a) cumulative
opioid consumption and (b) pain intensity over the
first 72 hours after open hepatic resection and (2)
examine the association between opioid and pain
trajectories and 6-month pain-related disability.
Methods: A total of 153 participants undergoing
open hepatectomy completed self-report measures
pre-operatively, several times daily over the first 3
post-operative days and 6 months later. Growth
mixture modeling was used to identify opioid and
pain trajectories. General linear and logistic regres-
sion models were used to examine the association of
trajectory memberships with 6-month pain disability
and chronic post-surgical pain (CPSP), respectively.
Results: For both opioid and pain trajectory ana-
lyses a 5-trajectory model with a quadratic term best
fit the data. Patient trajectories differed in terms of
initial levels of opioid consumption and pain inten-
sity and rates of change. No significant baseline pre-
dictors of trajectory memberships were found. Opioid
and pain intensity trajectories did not significantly
predict status of CPSP at 6 months. Patients in the
two highest opioid consumption trajectories
(Trajectory-4: n = 39; Trajectory-5: n = 16) had
significantly higher pain disability scores at six
months compared to patients in trajectories 1–3 (all
p < 0.05).
Discussion/Conclusions: Results support the
importance of examining homogeneous subgroups of
pain and opioid consumption in the days following
surgery. Understanding modifiable risk factors for
belonging to opioid trajectory memberships might
help identify patients at risk of high opioid consump-
tion and poor outcomes and facilitate strategies to
minimize opioid use and improve long-term outcomes.
ORCID
Joel Katz http://orcid.org/0000-0002-8686-447X
CONTACT M. Gabrielle Pagé gabrielle.page@umontreal.ca
© 2018 M. Gabrielle Pagé, Paul J Karanicolas, Sean Cleary, Alice C Wei, Paul
McHardy, Salima S. J. Ladak, Nour Ayach, Stuart A. McCluskey, Coimbatore
Srinivas, Joel Katz, Natalie Coburn, Julie Hallet, Calvin H. L. Law, and Hance
Clarke Published with license by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
A74 RESEARCH POSTER ABSTRACTS
Investigating links between distress-promoting parent behaviours and infant
pain-related distress during 12-month vaccinations
Shaylea Badovinaca, Hannah Gennisa, Rebecca Pillai Riddella, and Hartley Garfieldb
aClinical-Developmental Psychology, York University, Toronto, Canada; bPediatrics, University of Toronto, Toronto, Canada
Introduction/Aim: Caregivers play a critical role in
managing infants’ pain-related distress. It has pre-
viously been shown that distress-promoting parent
behaviours are associated with greater infant pain-
related distress during 12-month vaccinations (Pillai
Riddell et al., in press).
Objective: Our objective was to examine relation-
ships between distress-promoting parent behaviours
and physiological indicators associated with infant
pain-related distress (i.e., infant heart rate).
Methods: The study included parent-infant dyads
(n = 55) from the 12-month wave of an ongoing long-
itudinal study (the OUCH Cardio Cohort). Dyads were
videotaped and connected to equipment that recorded
their heart rate. Videotapes were coded for parent dis-
tress-promoting behaviours post-needle (Pillai Riddell,
Gennis, et al., under review). Heart rate was averaged over
30-second epochs at 1, 2, and 3 minutes post-needle using
the MindWare analysis system (HRV Analysis 3.1.3.).
Results: Bonferroni-corrected bivariate correlations
revealed associations between total distress-promoting
behaviours and infant heart rate at 2 (r = 0.36,
p = 0.006) and 3 minutes (r = 0.36, p = 0.007) post-needle.
Discussion/Conclusions: This study extends pre-
vious findings on the relationship between caregiver
behaviours and infant pain-related distress. Our results
indicate that distress-promoting parent behaviours dur-
ing vaccination are associated with regulatory physio-
logical reactions but do not seem to be related to initial
or peak reactivity.
References
1. Pillai Riddell R, Gennis H, Tablon P, Greenberg S,
Garfield H. Developing a measure of distress-promot-
ing parent behaviours during infant vaccination:
Assessing reliability and validity. Can J Pain. in press.
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Pain intensity and satisfaction with pain management of patients in a newly
built single-patient room intensive care unit
Melissa Richard-Lalondea, Darina M. Tsollerb, and Céline Gélinasa,b
aIngram School of Nursing, Montreal, McGill University, Montréal, Canada; bCentre for Nursing Research, CIUSSS Centre-Ouest-Ile-Montréal –
Jewish General Hospital, Montréal, Canada
Introduction/Aim: In January 2016, the adult Intensive
Care Unit (ICU) of a McGill University affiliated hos-
pital in Montreal moved into a newly built setting with
single-patient rooms. This study aimed to describe pain
intensity and satisfaction with pain management of
patients who were hospitalized in the new ICU 6–
12 months post-move.
Methods: A descriptive study design was used. Adult
patients who were in the ICU ≥24 hours and who could
self-report were eligible. An adapted version of the
Patient Outcome Questionnaire developed by the
American Pain Society Quality of Care Committee
was used.
Results: Eighty-three patients participated. They had a
mean age of 65.27 years (SD, 11.46), and the majority
were males (63.9%). The median ICU length of stay was:
3.50 days (min-max = 1–42). A proportion of 23.2% of
patients reported severe pain (≥7/10) in the last 24 hours.
Regarding their satisfaction with pain management, only
17.3% of them were dissatisfied, and 13.6% were dissatis-
fied with the way the nurse or physician responded to
their pain reports. More than half of patients (53.4%)
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reported that they waited ≤ 10 minutes for their medica-
tion, and 18.9% waited ≥ 30 minutes. Of the 28.7% of
patients who requested a change in their pain treatment,
62.5% waited <1h, while 16.7% waited >9h.
Discussion/Conclusions: ICU patients experience
severe pain. While the majority were satisfied with
pain management, some patients waited long periods
of time to receive appropriate treatment. Clinicians
have to walk long distances in this large unit, which
may contribute to longer waiting times.
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Adolescent idiopathic scoliosis: same diagnosis but different pain characteristics
D. D. Ocaya, M. L. Mab, N. Saranc, S. Marchandd, J. A. Ouelletc, and C. E. Ferlande
aPhysiology, McGill University, Montreal, Canada; bExperimental Surgery, McGill University, Montreal, Canada; cOrthopedic Surgery, McGill
University, Montreal, Canada; dSurgery, Université de Sherbrooke, Sherbrooke, Canada; eAnesthesia, McGill University, Montreal, Canada
Introduction/Aim: Limited data exist on chronic pain
and its effect on the quality of life of patients with
Adolescent Idiopathic Scoliosis (AIS). The purpose of
this study was to evaluate the characteristics of the soma-
tosensory functioning and to describe various domains of
pain related to the quality of life of these patients.
Methods: Patients aged between 10 and 21 years
diagnosed with AIS with a history of back pain for
more than three months were recruited, completed
questionnaires and underwent quantitative sensory
testing (QST). Self-report measures included pain
intensity, type and location, anxiety and depressive
symptoms, disability, and sleep quality. QST measures
included mechanical and thermal pain thresholds, tem-
poral summation and conditioned pain modulation
efficiency. Inferential analysis was conducted.
Results: One hundred and two AIS patients were
recruited and reported an average pain ofmoderate inten-
sity (5/10) located mainly at the thoracic level. Self-report
questionnaires revealed that 51% of our cohort had mild
to severe functional disability, 74.5% had poor sleep qual-
ity, and 21.6% of the patient’s pain had a neuropathic
component. In addition, we observed that 9.8% were
hypersensitive to touch, 50% were hypersensitive to pres-
sure pain, 45% had a suboptimal or inefficient CPM, and
12.7% demonstrated thermal temporal summation.
Discussion/Conclusions: Patients with the same
diagnosis, pain intensity and pain location are not
experiencing pain similarly, suggesting that patients
should not be treated in the same way for pain.
Therefore, there is a clinical need for individualized
pain management.
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Core behavioural cues in infant clinical pain assessment
Miranda G. DiLorenzoa, David B. Florab, Rebecca Pillai Riddellb, and Kenneth Craigc
aPsychology, York University, Toronto, Ontario, Canada; bPsychology, York University, Toronto, Canada; cPsychology, University of British
Columbia, Vancouver, Canada
Introduction/Aim: Behavioural cues are widely used in
infant pain assessment, but there is a lack of evidence
using optimal psychometric strategies to establish their
validity for this purpose. We aimed to examine two
widely-used coding systems, the Neonatal Facial
Coding System (NFCS) and the Modified Behaviour
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Pain Scale (MBPS), by examining their factor structures
with confirmatory factor analysis. (DiLorenzo et al.,
submitted).
Methods: The data is part of an ongoing longitudi-
nal study (OUCH Cohort) that followed caregivers and
children from infancy to preschool. The facial expres-
sions of infants were coded using 7 facial action units
on the NFCS. Facial expressions, cry, and body move-
ments were coded using MBPS. The factor structure
of NFCS and MBPS immediately after the needle and
1-minute post-needle was estimated using data from 2-
(n = 500) and 12-month vaccinations (n = 548).
Results: There was warranted removal of weakly
associated and redundant items on NFCS and MBPS.
An item-reduced NFCS scale with three items had an
underlying unidimensional pain factor structure that
preserved the good psychometric properties of the 7-
item scale. In addition, it was found that one item of
the MBPS may be able to capture the construct of pain
equally well as the full scale and improve its validity
and reliability. Redefinition of MBPS with cry as a sole
indicator was suggested.
Discussion/Conclusions: This analysis provides new
iterations of the NFCS and MBPS that improve the
construct validity and internal consistency of both
scales. With less items, the revised versions also
improve feasibility of use and increase potential for
clinical use.
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The second year of life: parent and young child physiological convergence
during vaccination
Miranda G. DiLorenzoa, Jordana A. Waxmana, Rebecca Pillai Riddella, and Hartley Garfieldb
aPsychology, York University, Toronto, Canada; bPediatrics, University of Toronto, Toronto, Canada
Introduction/Aim: This investigation uses preliminary
data to examine the relationships between physiological
stress responses of caregivers and their infants during
12-, 18-, and 24-month vaccinations.
Methods: The data is part of a new ongoing long-
itudinal study (OUCH Cardio Cohort) that follows
caregiver-infant dyads through the second year of life
at 12-month (n = 59), 18-month (n = 34), and 24-
month (n = 23) well-baby visits. Caregiver and infant
physiological responses (respiratory sinus arrhythmia;
RSA) were analyzed for 1-minute prior to the vaccina-
tion and 3-minutes post-vaccination. RSA values were
calculated on sequential 30-s epochs for the baseline
and post-vaccination periods. Pearson correlations
were used to examine the convergence between care-
giver and infant RSA during the vaccination.
Results: During 12-month vaccinations, caregiver
and infant RSA were not significantly associated during
baseline or post-vaccination periods. At 18-months,
significant convergence was found between caregiver
and infant baseline RSA (r = .37) and caregiver and
infant RSA 3-minutes post-needle (r = .44). In addition,
caregiver and infant RSA were associated 3-minutes
post-vaccination (r = .51) at the 24-month vaccination.
Discussion/Conclusions: Our preliminary results
suggest caregiver physiological response patterns con-
verge with infant physiological regulation of pain-
related distress at 18 and 24 months of age. Null find-
ings at the 12-month vaccination suggest that conver-
gence between caregivers’ physiological responses and
infant physiological reactivity and regulation in the
vaccination context does not reliably manifest until
after 12 months of age.
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The role of parents in young children’s memories for postsurgical pain
Shanaya Fischera, Jillian Vinallb, and Melanie Noela
aDepartment of Psychology, University of Calgary, Calgary, Canada; bDepartment of Anesthesia, University of Calgary, Calgary, Canada
Introduction/Aim: Children who develop negatively
biased memories for pain (i.e., remembering more pain
than actually experienced) are at risk for worse future pain
and distress, and avoidance of medical care. Factors influ-
encing older children’s memories for pain are child and
parent anxiety, and experiencing greater pain. Little is
known about which factors influence younger children’s
memories, when memories are most malleable and par-
ents are most influential. The aim of this study was to
identify child and parental factors associated with young
children’s memories for postsurgical pain.
Methods: Participants included 66 children aged 4 to
7 years and their parents. Before their child’s tonsillect-
omy, parents completed questionnaires to assess their
own trait anxiety and whether they prepared their child
for surgery. On the day of surgery, children’s anxiety at
anesthesia induction was observationally coded. The
following day, children reported on their postsurgical
pain intensity. One month later, children recalled their
postsurgical pain intensity using the same scale pre-
viously administered.
Results: Experiencing more postsurgical pain
(p = 0.002), greater parent trait anxiety (p = 0.02),
and parents preparing their child for surgery
(p = 0.04) were associated with more negatively biased
memories for pain (R2 = 0.34). Child anxiety was not
associated with memory for pain.
Discussion/Conclusions: These findings suggest
that parents play the most important role in young
children’s memories for postsurgical pain.
Intervention efforts could focus on 3 risk factors iden-
tified from this study: (1) reducing children’s postsur-
gical pain, (2) reducing parental anxiety, and (3)
training parents to optimally prepare their children
for an upcoming surgery.
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Caregivers’ Knowledge of Secure Base Scripts is Related to Children’s
Behavioural and Physiological Responses to Pain: An Exploratory Analysis
Jodi Martina, Jordana Waxmana, Miranda DiLorenzoa, Rebecca Pillai Riddella, and Hartley Garfieldb
aDepartment of Psychology, York University, Toronto, Canada; bPediatrics, University of Toronto, Toronto, Canada
Introduction/Aim: Caregivers provide important scaf-
folding of children’s pain-related distress regulation. The
success of this process depends in part on caregiver char-
acteristics, like their ability to understand how to provide
comfort and support to a distressed child, which is termed
“secure base script knowledge” (SBSK). This is the first
investigation to explore associations between caregivers’
SBSK and behavioural and physiological indices of chil-
dren’s pain responses during immunization.
Methods: Eleven 24-month-old children and their
caregivers provided preliminary data from an ongoing
study. Child behavioural and physiological pain
responses were collected for 3-minutes post-vaccina-
tion. Behavioural responses were coded using the Face
Legs Activity Cry Consolability (FLACC) system at 15-
second epochs; child physiological responses (respira-
tory sinus arrhythmia; RSA; lower values reflect
adaptive response) were collected in 30-second epochs
using MindWare technologies. Caregivers completed
the Attachment Script Assessment, a measure of SBSK.
Results: Caregiver SBSK was moderately negatively
correlated with children’s behavioural (Cohen’s
d = −1.04, -.85, -.49, -.56) and physiological (Cohen’s
d = -.68, -.02) responses during the first post-needle
minute (pain-reactivity); these associations decreased in
magnitude over time, reaching near-zero effect sizes by
the start of the second post-needle minute (pain-regu-
lation) (Cohen’s d = -.08, -.02, respectively).
Discussion/Conclusions: Preliminary findings sug-
gest that children of caregivers with better knowledge
of how to provide secure base support (SBSK) had
children who demonstrated less behavioural pain-
related distress reactivity, and physiological responses
to pain that reflect adaptive management of pain
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reactivity. Findings suggest caregivers’ own relational
characteristics influence their child’s reactivity to, but
not regulation of, pain at 24 months.
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What factors are predictive of pain intensity during chest tube removal after
cardiac surgery?
Ariane Ballarda, Melissa Richard-Lalondeb, Madalina Boitorb, and Céline Gélinasb
aFaculty of Nursing, University of Montreal, and CHU Sainte-Justine Research Center, Montréal, Québec, Canada; bIngram School of Nursing,
McGill University, and Centre for Nursing Research, CIUSSS Centre-Ouest-Nord-Ile-Montréal - Jewish General Hospital, Montréal, Québec,
Canada
Introduction/Aim: Chest tube removal (CTR) is one of
the most painful procedure in critically ill patients, and
is a standard procedure after cardiac surgery. This
study aimed to identify the factors predictive of proce-
dural pain intensity during CTR in intensive care unit
(ICU) cardiac surgery patients.
Methods: A correlational study design was used. ICU
cardiac patients were asked to report their pain intensity
and pain unpleasantness before and during CTR using 0–
10 Numeric Rating Scales. The 0–8 Critical-Care Pain
Observation Tool (CPOT) was used to describe their beha-
vioral responses to CTR. Socio-demographic (e.g., sex,
age), number of tubes removed and opioid use were docu-
mented. Multiple linear regression was performed to iden-
tify significant predictors of pain intensity during CTR.
Results: A sample of 192 ICU cardiac surgery
patients with a mean age of 65.1 years and 77.6% of
them being males participated. Cardiac surgery
included coronary artery bypass grafting (63.5%) fol-
lowed by valve replacement (17.7%), a combination of
both (17.2%) and other (1.6%). Only 25% of partici-
pants received opioids 1 hour prior to CTR, and a
moderate level of pain intensity (5.3 ± 2.9) was reported
during CTR. The regression model included five pre-
dictors explaining 55.7% of the procedural pain inten-
sity variance (R2 = 0.557, F(5, 157) = 39.439, p < .001).
Significant predictors were procedural pain unpleasant-
ness (ß = .466, p < .001), procedural CPOT score
(ß = .276, p < .001), preprocedural pain intensity
(ß = .174, p = .004), gender (ß = .122, p = 024), and
number of tubes (ß = .114, p = .037).
Discussion/Conclusions: Systematic pain assess-
ment should be done prior to a painful procedure,
and appropriate pain management should be provided
to patients prior to CTR.
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Chronic non-cancer pain among people who use illicit drugs: prevalence,
characteristics, and access to treatment
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Longueuil, Quebec, Canada; cDepartment of Psychiatry, Faculty of Medicine, Université de Montréal, Montreal, Quebec, Canada; Centre de
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Introduction/Aim: The Opioid crisis led to restrictive
measures which can limit access to proper pain man-
agement, especially for people who use illicit drugs. The
aim of this study was to assess prevalence of chronic
non-cancer pain (CNCP) and associated factors among
people who use drugs (PWUD), and to document how
it is managed.
Methods: This cross-sectional study was nested
within an ongoing prospective cohort study on HIV
and HCV infections among PWUD in Montreal.
Multivariate logistic regression was used to identify
factors associated with CNCP.
Results: Overall 389 participants (mean age of
44.6 ± 10.7 years, 83.8% male) completed a question-
naire between February and August 2017. Illicit drug
use (last month) was as follows: cocaine (51.7%), heroin
(22.6%), prescription opioids (27.3%), cannabis
(51.2%). The prevalence of CNCP was 44.0% with
moderate to severe intensity and interference in 80.0%
and 64.7% of participants respectively. PWUD with
CNCP were less likely to report cocaine use (OR = 0.6
(95% CI: 0.4 – 0.9)) but more likely to be male
(OR = 2.6 (1.4 – 4.9)), moderately/severely psychologi-
cally distressed ((OR = 3.0 (1.8 – 4.9)), with fair/poor
global health (OR = 2.0 (1.3 – 3.2)) and anti-HCV
positive (OR = 1.8 (1.1 – 2.9)). Among CNCP partici-
pants, 18.8% used medications from other people and
19.4% used illicit drugs to relieve their pain. Among
those who asked their physician for pain medication,
27.3% were denied prescription.
Discussion/Conclusions: Despite the high prevalence,
intensity, and interference of CNCP among PWUD, a
significant proportion of them have limited access to pain
management. Appropriate measures are needed to
improve access to optimal CNCP treatment for PWUD.
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Examining the role of healthcare utilization in the relationship between pain
and disability among IBD patients
Katherine Fretza, Laura Katzb, Alison Crawforda, Madelaine Gierca, Valentina Mihajlovica, Dean Trippa,
and Michael Beyakc
aDepartment of Psychology, Queen’s University, Kingston, Canada; bMichael G DeGroote Pain Clinic, McMaster University Hospital, Hamilton,
Canada; cDepartment of Medicine, Queen’s University, Kingston, Canada
Introduction/Aim: Inflammatory Bowel Disease (IBD)
consists of two conditions that affect the GI tract, Crohn’s
disease and ulcerative colitis. IBD patients suffer from
many physical symptoms (e.g., pain) and psychological
difficulties, often resulting in disability. Consequently,
IBD is associated with elevated healthcare utilization.
The current study aimed to examine the relationships
between pain, pain-related disability, and healthcare uti-
lization in IBD patients. It was expected that pain, dis-
ability, and healthcare utilization would be significantly,
positively related, and that healthcare utilization would
mediate the relationship between pain and disability given
evidence for its relation to psychological constructs.
Methods: A sample ofN = 299 IBD patients filled out a
questionnaire including the followingmeasures: theMcGill
Pain Questionnaire-Short Form, the Pain Disability Index,
and healthcare utilization (i.e., the total number of visits to
different healthcare providers over the past 3 months).
Results: Healthcare utilization was significantly,
positively related to pain (r = 0.30, p < .001) and
pain-related disability (r = 0.23, p < .001), and pain
was significantly, positively related to pain-related dis-
ability (r = 0.59, p < .001). The relationship between
pain and disability was not significantly mediated by
healthcare utilization (B = 0.04, 95% CI contained
zero).
Discussion/Conclusions: Healthcare utilization
seems to be related to important disease-related vari-
ables among IBD patients. However, given that dis-
ability is a multi-determined biopsychosocial
construct, perhaps healthcare utilization is an
overly-simplistic mediator to explain significant
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variability in its relation to pain. These findings high-
light the complexity of creating empirical models of
factors such as disability.
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Breath awareness in people with chronic pain during a smartphone-based
mindfulness task
Muhammad Abid Azam a, Vered Valeria Latmana, Arielle Suttona, Amir Zariea, Helia Ghazinejada,
and Joel Katz a
aPsychology, York University, Toronto, Ontario, Canada
Introduction/Aim: Mindful breathing is commonly
used in mindfulness approaches to pain management,
however, few studies have measured breath awareness
during mindfulness meditation (MM) for chronic pain.
Methods: This study examined breath awareness
during a smartphone-based MM task in 133 partici-
pants (AgeM = 20.5 years, SD = 3.74; Male = 45,
Female = 88, Other = 1). Participants were classified
into 3 groups: 1) chronic pain (CP; n = 42) if they self-
reported a diagnosed CP condition, 2) depression/anxi-
ety (DA; n = 39) if they reported severe symptoms on
either the Center for Epidemiological Studies-
Depression subscale (≥21) or Beck Anxiety Inventory
(≥36), or 3) controls (n = 52) if not meeting criteria for
DA or CP groups. Participants practiced MM for
~12 minutes using a smartphone app. The task
involved attending to breathing sensations and pressing
“breath” or “other” buttons on a smartphone at the
sound of a tone if awareness was on breathing or
another experience, respectively. Breath awareness was
calculated as the percentage of “breath” responses. Pain
intensity was measured before and after MM with a 0–
10 numeric rating scale. Group differences in breath
awareness were tested with one-way ANOVA.
Results: Pain intensity in CP group before (M = 2.62,
SD = 2.38) and after (M = 2.07, SD = 2.40) MM did not
differ (p = 0.091). ANOVA showed a significant group
effect (p < 0.05, η2 = 0.11), indicating % breath response
was higher in CP (M = 58.91%, SD = 0.24, p < 0.05) and
controls (M = 57.47%, SD = 0.23, p < 0.05) than DA
(M = 46.29%, SD = 0.24).
Discussion/Conclusions: Breath awareness in CP
participants was equivalent to controls, suggesting a
positive capacity to engage in mindful breathing despite
pain. Breath awareness in CP may be useful in studying
MM-induced analgesic effects.
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Preliminary results of pain phenotypes in people with Knee Osteoarthritis (KOA):
application of IMMPACT recommendations
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Introduction/Aim: To 1. identify pain phenotypes (PP)
in people with KOA using the PP domains recom-
mended by the IMMPACT Group and their relation-
ship to disease specific function, and 2. compare PPs
using neurophysiological tests (NPT) versus the Central
Sensitization Inventory (CSI) for assessing peripheral
and central sensitization.
Methods: Participants with KOA were recruited from
threeMontreal area hospitals. Latent profile analysis (LPA)
was used to determine PPs using the recommended
domains of pain intensity, variability and quality, sleep,
psychological factors, somatization, fatigue, neuropathic
pain, and NPT. Linear regression was used to determine
the relation of the PPs to disease specific function using the
ADL subscale of the KOOS questionnaire. The LPA was
rerun with the CSI substituted for NPT measures.
Results: 82 participants were included (mean age 63;
BMI 33.1 kg/m2, 59% women). Three PPs were identi-
fied: mild, moderate, and severe groups demonstrating
progressive levels of pain intensity, specific pain
descriptors, poor sleep, anxiodepressive symptoms, cat-
astrophization, somatization, fatigue, and neuropathic
pain. All groups demonstrated signs of peripheral or
central sensitization according to NPT results. In an
adjusted model, the severe group reported significantly
worse function compared to the mild group (ß −26.4
95%CI (−35.7, −17.0)). Substitution of the CSI did not
replicate NPT results
Discussion/Conclusions: Three PPs of progressive
severity using domains recommended by IMMPACT
were identified with the most severe group reporting
clinically important loss of function compared to the
mild group. Substitution of the CSI to identify periph-
eral or central sensitization identified by NPT measures
was not successful.
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Prospective analysis of chronic non-cancer pain patients receiving chronic
methadone as analgesic. A five-years methadone registry
Jordi Pereza, Marc O. Martelb, and Yoram Shira
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Introduction/Aim: Although methadone is commonly
used for the treatment of chronic noncancer pain
(CNCP), very few longitudinal studies have been con-
ducted to examine long-term treatment outcomes among
patients prescribed methadone. A methadone registry was
developed at the Alan Edwards Pain Management Unit to
prospectively assess treatment outcomes among CNCP
patients prescribed methadone therapy.
Methods: The methadone registry currently includes a
total of 97 patients. Among these patients, a subset
(n = 21) of new methadone users underwent baseline
assessment (i.e., before initiating methadone) and were
then assessed at fixed follow-up time points over a 5-year
period. A subset (n = 76) of patients were already using
methadone at the time of enrolment into the registry.
These patients also underwent follow-up assessment
procedures over a 5-year period. During each of the
follow-up visits, patients completed questionnaires asses-
sing pain intensity, pain interference, side effects, and
methadone therapy satisfaction.
Results: Multilevel modeling analyses indicated that
pain intensity and pain interference levels decreased sig-
nificantly among methadone users across the 5-year per-
iod (both p’s < .05). Results indicated that roughly 65% of
patients were satisfied with methadone therapy. Patients’
levels of satisfaction with methadone therapy were more
strongly influenced by pain (B = -.18; < .001) than by side
effects (B = -.04; < .05). Examination of data revealed that
side effects associated with methadone were most often
reported as being “mild”.
Discussion/Conclusions: Our preliminary data sug-
gest that methadone therapy may be accompanied by
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treatment improvements, acceptable side effects, and
generally high patient-reported satisfaction levels.
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Salivary Alpha-Amylase assessment as a proxy of pre-operative anxiety in
pediatric patients
Shajenth Premachandrana, Ljiljana Nikolajevb, Jean A. Ouelletc, and Catherine E. Ferlandd
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Introduction/Aim: Patients undergoing major surgery
are subject to both physical and psychological stress,
which influence their recovery. In clinical settings,
patient’s stress or anxiety is evaluated using self-report
measurements that are not necessarily the most reliable
method of determining the physiological stress levels of
a patient, due to its subjectivity and several potential
biases. Finding new means to evaluate anxiety levels
before and after surgery would help minimize its
impact and lead to better postsurgical recovery.
Salivary Alpha-Amylase (sAA) is a biomarker of the
activity of the sympathetic nervous system and has
been shown to increase as a result of both psychological
and physical stress. The project’s goal is to identify any
changes in the level of sAA during the preoperative and
postoperative periods, and correlate it with the self-
reported scores on the visual analog scale for anxiety
(VAS-A), in pediatric patients undergoing spinal sur-
gery. The aim of this study was to assess the reliability
of salivary alpha-amylase as an accurate marker of
pediatric pre-operative stress.
Methods: Thirty patients with adolescent idiopathic
scoliosis scheduled to undergo corrective surgery were
recruited and enrolled in the study. Saliva samples were
collected 1 week before surgery (baseline), on the
morning of surgery, 24 and 48 hours after surgery
and six weeks after surgery. Samples were processed
and analyzed using Salimetrics® α-Amylase kinetic
enzyme assays. In parallel, patients were asked to self-
report their level of anxiety at each saliva collection
with the use of the visual analog scale for anxiety
(VAS-A). ANOVAs were performed to identify changes
over time. Correlation analyses were performed for
associations between sAA levels and VAS-A scores.
Results: SAA concentrations did not increase in
activity on the morning of surgery as hypothesized
(0.729 nkat/L ± 0.406 at baseline compared to 0.700
nkat/L ± 0.430 on the morning of surgery, p > 0.05),
but rather increased significantly during the 48-hour
period after surgery (1.449 nkat/L ± 1.398 sAA activity,
p = 0.024). Furthermore, no associations were found
between sAA levels and VAS-A scores at any time
point.
Discussion/Conclusions: AA concentrations may
have increased in the 48-hour period of the post-
operative period, as a result of the invasiveness of
spinal surgery that puts a tremendous amount of phy-
sical stress on the body of pediatric patients. The
findings suggest that sAA is not a reliable marker of
pre-operative stress/anxiety in pediatric patients
undergoing surgery, but rather a marker of surgical
stress.
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The role of resilience, optimism, and self-compassion in the treatment of
patients with acute back pain
Andrea Aternalia, Rebekah Wickensa, Arthur Woznowski-Vua, and Timothy H. Widemana
aSchool of Physical and Occupational Therapy Montreal, McGill University, Montreal, Canada
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Introduction/Aim: The current study aimed to elucidate
the psychological factors that affect the treatment
response of patients acutely suffering from back pain
and work disability. Depression and catastrophizing
have been previously associated with worsened treatment
response; however, the role of resilience, optimism, and
self-compassion have been minimally investigated.
Methods: Thirty-eight adults living with daily non-spe-
cific back pain (< 6 months) and enrolled in a physiother-
apy or rehabilitation program reported their average pain,
pain-related disability (Pain Disability Index), resilience
(Connor-Davidson Resilience scale), optimism (Life
Orientation Test-Revised), and self-compassion (Self-
Compassion Scale). At follow-up three months after,
patients reported their average pain and pain-related dis-
ability once again. Bivariate Pearson’s correlations com-
pared patients’ psychological variables to their changes in
pain and pain-related disability scores over the three-
month period.
Results: Higher optimism and resilience were corre-
lated with a reduction in average pain ratings and pain-
related disability, respectively, r(37) = -.365, p = .024, r
(38) = -.401, p = .013. Interestingly, self-compassion was
not significantly associated with average reported pain or
pain-related disability (rs > |.221|, ps > .141), although it
was positively correlated with optimism (r(43) = .508,
p < .001) and resilience (r(43) = .515, p < .001).
Discussion/Conclusions: This is the first study to
indicate that patients’ optimism and resilience, but not
self-compassion, predict improvements in back pain
and pain-related disability. Since treatment response
factors during the early stages of pain modulate the
risk of chronicity, future studies may explore early
interventions that address these psychological traits.
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Development and implementation of an interdisciplinary self-management for
chronic pain program: patient evaluation and feedback
Matilda E. Nowakowskia, Graham Nishikawab, Cathy Pageb, Harsha Shanthannac, Mauricio Foreroc, Philip Chanc,
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Introduction/Aim: The Chronic Pain Clinic at St.
Joseph’s Healthcare Hamilton received funding in 2014
from the Ministry of Health and Long-Term Care in
Ontario to implement a biopsychosocial approach to
pain management and develop an interdisciplinary self-
management for chronic pain program. We summarize
patient feedback for the expansion of services.
Methods: Patients attended an 8-week self-manage-
ment for chronic pain program that included both
exercise therapy and cognitive-behaviour therapy inter-
ventions. Patients evaluated the impact of the program
on physical, emotional and social functioning.
Results: A total of 53 patients (Mean age = 58 years)
with chronic pain completed the group program.
Patients presented with a variety of chronic pain con-
ditions with lower back pain being the most common
(74%). On a 7-point scale where 1 = “not at all” and
7 = “extremely”, patients rated their satisfaction with
the cognitive-behavioural and exercise therapy compo-
nents of the program as 6.75 (SD = .52) and 6.68
(SD = .61), respectively. On a 7-point scale where
1 = “not at all” and 7 = “extremely”, patients’ rated
the degree of improvement after completing the pro-
gram as greater than 5 in the following domains: range
of motion and strength, posture form and awareness,
managing and coping with chronic pain, coping with
anxiety and stress, coping with anger and frustration,
self-esteem and self-worth, independence and ability to
conduct daily activities, and functioning in family and
social relationships.
Discussion/Conclusions: Patients reported that the
program helped to increase their confidence in coping
and managing with their chronic pain.
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Understanding the relationship between pre-surgical pain and functioning with
acute post-surgical activity: A prospective actigraphy trajectory analysis after
pediatric orthopedic surgery
Brittany N. Rosenblooma, Gabrielle Pagéb, Lisa Isaacc, Fiona Campbellc, Shima Razavic, Meghan Rossic,
Jennifer Stinsonc,d, and Joel Katz a
aPsychology, York University, Toronto, ON, Canada; bCentre de recherche du Centre hospitalier de l’Université de Montréal, Montreal, QC,
Canada; cAnesthesia and Pain Medicine, The Hospital for Sick Children, University of Toronto, Toronto, ON, Canada; dFaculty of Nursing,
University of Toronto, Toronto, Canada
Aims: The fear-avoidance model of pain and activity
has not been explored in youth undergoing major sur-
geries. The study aims are to examine (1) acute post-
surgical physical activity trajectories and (2) their asso-
ciated pre-surgical and in-hospital predictors (e.g.,
pain, anxiety, general functioning).
Methods: A subgroup of patients and their parents/
guardians from a larger prospective, longitudinal study
were included in this study if they had a typical in-hospital
stay (i.e. did not go to ICU). Patients (n = 238; 41.18%
male, mean age = 14.10 years, SD = 2.48) were recruited
before surgery and followed daily while in hospital, and 6
and 12 months later. Data was collected by questionnaire
and chart review. Physical activity was measured in hos-
pital, continuously for four days using a non-invasive
Actical (Philips Respironics) motion biosensor.
Results: Growth mixture modeling indicated the
best fitting model comprised four different trajectories
of acute post-surgical activity with a significant linear
term (Akiake information criterion = 1173.69). The
trajectories varied by activity level on Day 1 after
surgery and in the rate of increased or maintained
activity over the first four days post-surgically.
Significant predictors of trajectory group membership
included pre-surgical functioning and in-hospital
anxiety. Activity trajectories were significantly asso-
ciated with daily reported movement-evoked pain.
The least active trajectories had the lowest pre-surgical
functioning and highest movement-evoked pain
scores.
Discussion/Conclusion: This study shows that
youth undergoing major orthopedic surgeries have dif-
ferent physical activity trajectories in the days after
surgery. Further research will evaluate whether these
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Neonatal pain management practices: mothers’ evaluation of parent targeted
educational tools
Ligyana Candidoa, Denise Harrison b, Maria Veríssimoa, and Mariana Buenoc
aMaternal-Child and Psychiatric Nursing, School of Nursing of the University of São Paulo, São Paulo, Brazil; bChildren’s Hospital of Eastern
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Introduction/Aim: To evaluate mothers’ perception on
feasibility, acceptability, and usefulness of two educa-
tional tools on neonatal pain management.
Methods: This is a cross-sectional study nested in a
pragmatic clinical trial, where allocation into three
groups was according to mothers’ preferences and
availability. Mothers admitted in a rooming-in unit
received the pamphlet on neonatal procedural pain
management practices, and were invited to participate
in daily educational sessions performed by nurses
where the Portuguese version of the ‘Be Sweet to
Babies’ video was presented. At hospital discharge,
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mothers answered a questionnaire. The study protocol
was approved by local ethics review board.
Results: 51 mothers comprised the analyses of this
sub study: 18 mothers watched the video and read the
pamphlet, 17 watched the video, and 16 read the
pamphlet and were included in this sub study. Most
mothers were not aware of analgesic effects of breast-
feeding (57%), SSC (63%), and sweet solutions (83%).
23% mothers had already breastfed and 4% provided
SSC to their infants’ during painful procedures. After
watching the video and/or reading the pamphlet, all
mothers intended to use or advocate for the use of at
least one of this analgesic strategies. Both educational
tools were considered as useful, easy to understand and
to apply in real scenarios, with ideal length, and recom-
mendable to other parents.
Discussion/Conclusions: Mothers’ considered both
educational tools as feasible, acceptable and useful.
Future studies are needed to explore the effects of
parental education on neonatal pain outcomes such as
pain assessment and management.
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Feasibility and acceptability of a web-based and in-person self-management
intervention aimed at preventing chronic pain after major lower extremity
trauma (iPACT-E-Trauma)
Mélanie Bérubéa,b, Céline Gélinasa,c, Nancy Feeleya,c, Géraldine Martorellad, José Côtée, George-Yves Laflammeb,
Dominique Rouleaub, and Manon Choinièref
aIngram School of Nursing, McGill University, Montreal, Quebec, Canada; bCIUSSS du Nord-de l’Île-de-Montréal, Hôpital du Sacré-Cœur de
Montréal, Montreal, Quebec, Canada; cCentre for Nursing Research, CIUSSS Centre-Ouest-Île-Montréal, Jewish General Hospital, Montreal,
Montreal, Quebec, Canada; dCollege of Nursing, Florida State University, Tallahassee, FL, USA; eFaculté des sciences infirmières, Université de
Montréal, Montreal, Quebec, Canada; fDepartment of Anesthesiology, Université de Montréal, Montreal, Quebec, Canada
Introduction/Aim: Transition from acute to chronic
pain frequently occurs after major lower extremity
trauma, and no intervention exists to prevent this
transition in this specific population. We developed a
7-session hybrid, web-based and in-person, self-man-
agement intervention to prevent acute to chronic pain
transition after major lower extremity trauma
(iPACT-E-Trauma). The goal of this study was to
assess the feasibility and acceptability of this
intervention.
Methods: Using a descriptive design, the interven-
tion was initiated at a level-1 trauma center. Twenty-
eight patients were recruited. Feasibility assessment
examined whether the intervention could be provided
as planned and if participants’ could complete the
intervention in at least 80%. Acceptability assessment
was performed using the E-Health Acceptability
Questionnaire and the Treatment Acceptability and
Preference Questionnaire.
Results: More than 80% of participants received
sessions’ components. However, 71.4% of session 2
web pages, which include a significant amount of
actionable content, were accessed. Sessions were deliv-
ered according to the established timeline for ≥ 80% of
participants. Session 3 needed to be provided earlier.
Session duration was 30 minutes or less on average, as
initially planned. More than 80% of participants
attended sessions and the majority were able to apply
self-management behaviors, with the exception of deep
breathing relaxation exercises. Most session features
were evaluated as very acceptable.
Discussion/Conclusions: Findings showed that the
iPACT-E-Trauma intervention is feasible and was per-
ceived as highly acceptable by participants. Further
tailoring iPACT-E-Trauma to patients’ needs, provid-
ing more training time for relaxation techniques, and
modifying the web platform to improve its conveni-
ence are required.
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Differential predictors of the presence and intensity of dyspareunia and genito-
pelvic pain in pregnancy
Meghan A. Rossia, Kayla Mooneyb, Ron Georgec, Jill Chorneyc, Caroline Pukall b, Erna Snelgrove-Clarked,
and Natalie O. Rosen a,e
aDepartment of Psychology and Neuroscience, Dalhousie University, Halifax, NS, Canada; bDepartment of Psychology, Queen’s University,
Kingston, ON, Canada; cDepartment of Anesthesia, Pain Management, and Perioperative Medicine, Dalhousie University, Halifax, NS, Canada;
dSchool of Nursing, Dalhousie University, Halifax, NS, Canada; eDepartment of Obstetrics and Gynaecology, IWK Health Centre, Nova Scotia,
Halifax, Canada
Introduction/Aim: This study examined the prevalence
of genito-pelvic pain (GPP) and dyspareunia (pain dur-
ing intercourse) in first time mothers 18–24 weeks
pregnant, and examined predictors of these pain types.
Methods: Women (N = 403) pregnant for the first-
time completed an online survey assessing dyspareunia,
GPP, sexual distress, depressive symptoms, pain cata-
strophizing, and intensity of non-genito-pelvic pain
(non-GPP). A multinomial logistic regression assessed
whether these variables predicted membership to sta-
tistically derived pain groups. Linear regressions tested
whether the predictors were associated with greater
intensity of GPP and dyspareunia.
Results: 7 (1.7%) women reported GPP alone, 244
(60.5%) reported dyspareunia alone, 31 (7.7%)
reported both pain types, and 121 (30.1%) reported
neither pain. Using the “Neither pain” group as the
reference category, greater sexual distress, depressive
symptoms, and intensity of non-GPP significantly
predicted having both pain types. Sexual distress
and intensity of non-GPP predicted having dyspar-
eunia only, whereas the intensity of non-GPP signifi-
cantly predicted having GPP alone, χ2(12) = 63.16,
p < .01. Greater non-GPP intensity was associated
with greater intensity of GPP, F(4, 64) = 3.23,
p < .01, whereas greater sexual distress and intensity
of non-GPP were unique predictors of greater inten-
sity of dyspareunia, F(4,242) = 13.94, p < .05.
Discussion/Conclusions: This study was the first to
assess the prevalence and predictors of dyspareunia and
GPP in pregnancy. Findings suggest that a large portion
of women experience dyspareunia and exhibit differen-
tial predictors compared to those who report only GPP,
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Efficacy of conservative interventions for pain associated with
trapeziometacarpal (thumb base) osteoarthritis: a systematic review
Tokiko Hamasakia,b,c, Sylvain Laprised, Patrick Harrisa,c,e,f, Nathalie J. Bureaua,g,h, Nathaly Gaudreaulti,j,
Lyne Lalondea,k, Daniela Zieglerl, and Manon Choinièrea,m
aResearch Center of the Centre hospitalier de l’Université de Montréal (CHUM), Montreal, Quebec, Canada; bSchool of Rehabilitation, Faculty
of Medicine, Université de Montréal (UdeM), Montreal, Quebec, Canada; cHand Center, CHUM, Montreal, Quebec, Canada; dPhysiotherapie
MyoSynergie, Amos, Quebec, Canada; ePlastic Surgery Service, Department of Surgery, CHUM, Montreal, Quebec, Canada; fDepartment of
Surgery, Faculty of Medicine, UdeM, Montreal, Quebec, Canada; gDepartment of Radiology, Radio-Oncology and Nuclear Medicine, Faculty of
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Introduction/Aim: Trapeziometacarpal osteoarthritis
(TMO) is painful and affects 5–7% of adults in North
America. Unfortunately, TMO management is not opti-
mal since knowledge of evidence-based treatments is
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lacking. This systematic review (SR) aims to document
therapeutic efficacy of all existing interventions
for TMO.
Methods: Our protocol was based on the Cochrane
Handbook for SRs of Interventions. Relative effect size of
intervention was extracted from SRs when available, other-
wise estimated from randomized controlled trials (RCTs).
If RCTs were not available, non-RCTs were consulted.
Results: Through 16 bibliographic databases, 21 SRs,
49 RCTs, and 44steroid>hyaluronate non-RCTs met
the inclusion criteria. Relative effects (superior>infer-
ior) and quality of evidence (VL = very low; L = low;
M = moderate; H = high) of the following conservative
interventions for pain were as follows: (1) medications:
naproxen>control(C)(VL); transdermal steroids>C(L);
saline injections>C(L-M); saline>steroid injections
(VL), steroid>hyaluronate injections(VL); dextrose pro-
lotherapy>steroid injections except for short-term(ST)
(VL); hyaluronate>saline injections(VL); (2) rehabilita-
tion: hard orthosis>C except for ST if night-time wear-
ing(VL); soft orthosis>C(L); soft>hard orthosis(VL);
hybrid>soft orthosis(VL); wrist-based>hand-based
orthosis except for pain during pinch(VL); thumb>joint
exercises(L); joint mobilization>C except at 1 week fol-
low-up(VL); nerve mobilization>C(VL); exercises-joint
protection>C(VL); manual therapy-exercises>C(VL);
laser therapy = C(L); and (3) others: leech therapy>di-
clofenac gel(VL); acupuncture>C(VL); stinging
nettle>C(VL).
Discussion/Conclusions: This SR allowed collating
comprehensive evidence on the efficacy of a variety
of conservative interventions for TMO. Inclusion of
SRs, RCTs, and non-RCTs reinforced our exhaustive
search of the relevant references without duplicating
SRs. Superiority among saline, steroid and hyaluro-
nate injections remains unknown. Furthermore,
more research is needed to provide better evidence.
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Assessment of the role of spinal mGluR5 and anchoring proteins in nociception
Nitasha Gill, Andre Laferrière, and Terence J. Coderre
Anesthesia, McGill University, Montreal, Quebec, Canada
Introduction/Aim: The observed increase in nuclear
mGluR5 in rats with sciatic nerve injury or hind paw
inflammation may be explained by the actions of pro-
teins that affect mGluR5 trafficking. Homer proteins
regulate trafficking and intracellular signaling asso-
ciated with mGluR5. Induction of Homer1a has been
shown to affect localization of mGluR5. Thus, acutely
Homer1a acts homeostatically to prevent glutamate-
induced excitotoxicity. Homer1a induction causes
synaptic remodeling which may lead to the develop-
ment of nociceptive hypersensitivity after nerve injury.
This provides the rationale for our investigation into
the modulatory role of Homer1 proteins on cell surface
and nuclear mGluR5 in nociception. We hypothesize
that Homer1a and Homber1b/c affect the trafficking
and signaling of cell surface and nuclear mGluR5
which leads to the development of nociceptive hyper-
sensitivity after nerve injury.
Methods: To determine whether Homer1a is able to
affect the localization of mGluR5, a Homer1a mimic
peptide, Tat-mGluR5ct, was used in naïve male Long-
Evans rats. Tat-mGluR5ct was injected intrathecally.
Spinal tissue was extracted 48 hours later followed by
subfractionation and western blot. To assess whether
Tat-mGluR5ct is able to reduce nociceptive hypersensi-
tivity, Tat-mGluR5ct was injected intrathecally 30 min-
utes before 20 nmol of quisqualate was spinally
administered. Sustained nociceptive behaviours were
recorded for a period of 30 minutes after quisqualate
injection.
Results: Western blot - 48 hours after Tat-mGluR5ct
injection there was a marked decrease in nuclear
mGluR5 expression relative to vehicle-injected rats.
Nociceptive testing - Tat-mGluR5ct reduced quisqua-
late-induced sustained nociceptive behaviours.
Discussion/Conclusions: Homer1a appears to play
an important role in spinal mGluR5 localization and
nociceptive hypersensitivity and warrants further study.
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Circulating levels of monoamines in pediatric patients undergoing orthopedic
surgery
Ljiljana Nikolajeva, Neil Saranb, Jean A. Ouelletc, and Catherine E. Ferlandd
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Introduction/Aim: Spinal fusion surgery is one of the
most invasive orthopaedic surgeries and the resulting
postoperative pain is far too often under-treated. The
role of the descending monoaminergic pathways in
pain modulation has been extensively studied.
Monoamine neurotransmitters, which include seroto-
nin (5-HT) and the catecholamines dopamine (DA),
epinephrine (EPI), and norepinephrine (NE), play a
key role in pain modulation by regulating the release
of neurotransmitters from nociceptive afferents. This
study aims to enhance the current knowledge of the
endogenous pain control system in a surgical context.
Methods: 102 patients aged between 12 and 18 years
old and scheduled to undergo spinal fusion surgery,
were enrolled in this prospective cohort study. At
each time point throughout the study, pain was rated
by the patient using a numerical rating score (0–10).
Blood samples were collected and analyzed by mass
spectrometry. Monoamine level differences over time
were analyzed using repeated measures ANOVA.
Results: Variation in time of all monoamine levels
were observed throughout the perioperative period
(p < 0.0001). Six weeks after spinal fusion, plasma con-
centrations of NE, normetanephrine (NME) and DA
remained drastically increased compared to baseline
(p˂0.0001, p = 0.001, p = 0.0113 respectively).
Interestingly, a significant correlation was found between
perioperative plasma NE and NME and persistence of
pain, weeks after surgery (r = 0.48, 0.50; p < .002).
Discussion/Conclusions: These results suggest that
the addition of pharmacological interventions targeting
descending monoaminergic pathways to treat post-
operative pain may improve pain management after
surgery.
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Usability and safety of a virtual reality distraction intervention to reduce
procedural pain in children with cancer
Yalinie Kulandaivelua, Kathryn A. Birniea, Lindsay Jibb b, Petra Hrochc, Karyn Positanod, Fiona Campbelle,
Simon Robertsonf, Oussama Ablad, and Jennifer Stinsona
aChild Health Evaluative Sciences, The Hospital for Sick Children, Toronto, ON, Canada; bNursing Sciences, Faculty of Health Sciences,
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Aim: Subcutaneous port (SCP) needle insertions are
distressing for youth with cancer. Virtual reality (VR)
distraction offers promise for reducing needle-related
pain and distress given its highly immersive and inter-
active audiovisual environment. The aim was to assess
and refine usability (i.e., acceptability, ease of use) and
safety of a custom VR intervention in youth with can-
cer undergoing SCP access.
Methods: Three iterative cycles of usability sessions
were conducted with youth with cancer aged 8–18 years
old either prior to or during SCP access. Participants
were asked to “think aloud” while using the VR, then
participated in a semi-structured interview regarding
VR usability and recommendations for improvement.
Observations and feedback were used to refine the VR
intervention.
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Results: Over 3 cycles of testing, 17 youth with cancer
participated (M = 11.7 years old, SD = 3.51; n = 12 male.)
All participants reported the VR was easy to use, enjoyed
the VR intervention, and understood the game objective.
The majority of participants (n = 16) were interested in
using the VR intervention during subsequent SCP proce-
dures. Refinements focused on: (1) increasing level of VR
responsiveness, interaction and immersion, (2) ability for
youth to be alerted to procedural steps conducted by clin-
ical staff during SCP access, and (3) preventing hardware
from touching sterile areas and excess patient movement.
No adverse events were reported (e.g., nausea, dizziness).
Discussion/Conclusions: Youth with cancer found the
VR distraction intervention to be acceptable, easy to use
and safe for SCP procedures. Next steps include feasibility
testing using a pilot randomized controlled trial.
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The effect of the ABCD’s of pain management on parent pain ratings: Is parent
psychological distress a moderator?
Hannah Gennisa, Shaylea Badovinaca, Rebecca Pillai Riddella, Joel Katz a, Hartley Garfieldb,
and Saul Greenbergb
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Introduction/Aim: The ABCD’s of pain management
video (Pillai Riddell et al., 2017) has been shown to
impact parent soothing and young child pain during
vaccination, with parent psychological distress as a mod-
erator (Gennis et al., under review). The current study
explores whether the ABCD video has an effect on
parent ratings of child pain post-needle, and whether
this is also moderated by parent psychological distress.
Methods: Parents of 6- and 18-month-olds (n = 64
each) were randomized to a video treatment - The
ABCD’s (Assess anxiety, Belly breathe, Calm close cud-
dle, and Distraction) of pain management or a placebo
video. Parents completed the Brief Symptom Inventory
– 18 (BSI 18; Derogatis, 2001), a measure of psycholo-
gical distress. They also rated their child’s pain from 0
to 10 following the child’s last needle.
Results: A 2 (Age: 6- vs. 18 months) X 2 (Treatment:
ABCD vs. Placebo Video) ANOVA revealed no effect of
Age, Treatment, or an interaction on parent pain ratings
post-needle (p’s > .05).Moderation analyses revealed that at
18 months, parent psychological distress moderated the
effect of treatment video on parent pain ratings, = .52, p =
.02. Parents in the treatment group who reported low
psychological distress had lower pain ratings, = ‒.97, p
< .001.
Discussion/Conclusions: Parents of toddlers
exposed to the ABCD video reported lower pain scores
if their psychological distress was lower. These findings,
together with past research, suggest that psychological
distress is an important consideration when developing
parent psychoeducation strategies for vaccination.
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Factors associated with pain resolution following surgical fixation of tibia fractures
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Aim: We used data collected as part of the TRial to
evaluate Ultra Sound in the Treatment of tibial
Fractures (TRUST) to assess the association between
baseline factors and resolution of pain among patients
with surgically managed tibial fractures.
Methods: We defined our study outcome, the reso-
lution of post-surgical pain, as two consecutive follow-
ups in which patients reported no more than mild pain
(pain score ≤3 on a 0–10 Numeric Rating Scale).
Results: We included 483 patients with open or closed
tibial fractures managed with surgical fixation. At 12-
month follow-up, 313 of 483 (64.8%) participants met
criteria for pain resolution. We found significant and
independent associations between male sex (HR = 1.34
[95%CI, 1.04 to 1.72]), non-smoking (HR = 1.74 [95%CI,
1.33 to 2.29]) and alcohol consumption (HR = 1.35 [95%
CI, 1.06 to 1.73]) with resolution of post-surgical pain.
Age, obesity, diabetes, closed or open fracture, presence of
multi-trauma and post-operative weight-bearing status
were not associated with resolution of pain.
Conclusions: Our findings suggest that non-medical
factors may play an important role in the development
of persistent pain following surgical fixation of tibial
fractures. Further prospective studies are needed to
confirm or refute our findings.
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Introduction/Aim: Numerous e-health tools to assist with
pediatric pain assessment/management have been devel-
oped and evaluated with promising results regarding effec-
tiveness. Although considerable resources are spent
developing/evaluating these tools with the rationale that
they will increase access to care, current evidence suggests
they are rarely made available to end users, reducing their
impact and creating research waste. This study extends
previous work by examining barriers/facilitators to avail-
ability, development/evaluation costs, and relationships
between user-centered design and availability.
Methods: A systematic review was conducted to identify
papers describing e-health tools for pediatric pain assess-
ment/management published in English in the past
10 years. Corresponding authors of included papers (one
per tool) were then invited to complete an online survey
about barriers/facilitators to tool availability, grant funding
used, and ameasure of user-centeredness of design process
(UCD-11).
Results: Ninety papers describing 53 tools met inclusion
criteria. Twenty-six survey responses were received
(49.06%); 13 described available tools (n = 5 to the general
public; n = 8 to patients of particular clinics/systems).
Commonly endorsed facilitators of availability included
beliefs in benefits to target population and research field;
barriers included lack of infrastructure and time. An aver-
age of $398,006.72 CAD was spent on developing/evaluat-
ing each unavailable tool (Mavailable tools = $601,175.79
CAD). Available tools scored significantly higher than
unavailable tools on UCD-11, t(16.01) = −2.33, p < 0.05.
Discussion/Conclusions: Systemic changes to aca-
demic and funding structures are needed to support
tool availability and reduce research waste. The role of
user-centered design principles and improved use of a
priori implementation research methods in supporting
availability should be further explored in future studies.
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Functional effects of TrkA inhibition on system xC
–mediated glutamate release
and cancer-induced bone pain
Tanya Miladinovic , Robert G Ungard , Katja Linher-Melville, Snezana Popovic, and Gurmit Singh
Pathology and Molecular Medicine, McMaster University, Hamilton, Ontario, Canada
Introduction/Aim: Breast cancer has a propensity to
metastasize to the bone microenvironment, causing
severe cancer-induced bone pain (CIBP). Breast cancer
cells release glutamate via the system xC
− antiporter,
which is up-regulated to exchange extracellular cystine
for intracellular glutamate to protect against oxidative
stress. Here, we demonstrate that system xC
− is function-
ally influenced by the actions of the neurotrophin NGF on
its cognate receptor tyrosine kinase, TrkA, and that inhi-
biting this complex may reduce CIBP via downstream
actions on xCT, the functional subunit of system xC
−.
Methods: Murine 4T1 and human MDA-MB-231
triple-negative carcinoma cells were treated with
recombinant β-NGF with or without the selective
TrkA inhibitor AG879. Effects on system xC
− were
characterized using crystal violet, MTT, Western blot-
ting, qPCR, and cystine uptake assays. In vivo, naïve
female Balb/c mice were inoculated with 2 × 104 4T1
cells percutaneously into the right distal femur to estab-
lish tumours. Animals were treated with AG879 via
intraperitoneally-implanted osmotic pumps, and noci-
ception was quantified throughout tumour progression.
Animals were transcardially perfused and femurs were
immunohistochemically stained to quantify patterns of
functional system xC
− activity at the tumour site.
Results: AG879 abolished β-NGF-induced increases
in xCT mRNA and protein levels, and significantly
decreased functional system xC
− activity. In vivo, sys-
temic treatment with AG879 inhibited nociceptive and
physiologically relevant responses in tumor-bearing
animals.
Discussion/Conclusions: Cumulatively, these data
suggest that the activation of TrkA by NGF has func-
tional implications on system xC
–mediated cancer pain.
This pathway therefore presents a promising target for
therapeutic intervention in cancer pain treatment.
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Predictors of persistent post surgical pain, functional disability and return to
work following the surgical lumbar microdiscectomy: a systematic review
Yasir Rehmana, Malgorzata M. Balab, Arnav Agarwalc, Nadia Rehmand, Magdalena Kopernye, Savannah Grodeckif,
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Introduction: Persistent post surgical pain (PPSP)
following lumbar decompression for sciatica is
reported by 10–40% of patients, and is associated
with reduced quality of life and loss of productivity.
Our aim was to systematically review the published
literature to determine which factors are associated
with PPSP, functional disability and failure to return
to work (RTW).
Methods: In collaboration with an experiencedmedical
librarian, we searched Medline, Embase, Psychinfo and
Pubmed from inception to January 2017. Eligible studies
explored, in an adjusted model, predictors of PPSP, func-
tional impairment and unemployment. Literature screen-
ing, data extraction and risk of bias were completed
independently and in duplicate. The GRADE approach
was used to evaluate the quality of evidence.
Results: Our search identified 23 eligible studies with
2,766 participants. Limitations of the literature, such as
inadequate reporting, precluded statistical pooling of
measures of association. Low to moderate quality evi-
dence showed a significant association between negative
outcome expectations, fear of movement, somatization,
and poor coping skills and PPSP, functional disability
and failure to RTW. Also low to moderate quality evi-
dence showed that longer wait time until surgery and
higher pain intensity at baseline predicted PPSP and
functional disability, respectively. Age, degenerative
changes, examination findings, side and level of disc
herniation were not associated with outcomes.
Discussion/Conclusion: Our results suggest that
psychological factors and higher preoperative pain
intensity are associated with poor outcome following
lumbar decompression surgery for sciatica.
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Impact of the Adjuvanted Recombinant Zoster Vaccine on pain and use of pain
medication in Adults Aged ≥50 Years
Robert Johnson on behalf of the ZOE-50/70 study group
University of Bristol, Faculty of Health Sciences, Bristol, United Kingdom
Introduction/Aim: To determine the efficacy of an
adjuvanted recombinant Zoster vaccine (RZV) in redu-
cing the burden of illness (BOI, i.e. pain severity*dur-
ation*incidence) and use of pain-related medication in
HZ episodes.
Methods: The assessments were integrated in two
Phase III trials, ZOE-50 (subjects ≥50 years of age
[YOA], NCT01165177) and ZOE-70 (subjects ≥70
YOA, NCT01165229). Pain was assessed by the Zoster
Brief Pain Inventory (ZBPI) instrument. We report
results of the ZOE-50 and a pooled analysis of subjects
≥70 YOA from the two trials combined. In addition,
use of HZ-related pain medication was recorded.
Results: The estimated vaccine efficacy (VE) in
reducing the HZ BOI was 98.4% and 92.1% in the
ZOE-50 study and the pooled analysis of subjects ≥70
YOA, respectively. In confirmed cases, RZV signifi-
cantly reduced the maximal ZBPI worst pain score in
the pooled analysis (p = 0.032) and the maximal ZBPI
average pain scores in both the ZOE-50 (p = 0.049) and
the pooled analysis (p = 0.043). The use of medication
for HZ pain was reported for six (66.6%) and 190
(74.8%) patients in the RZV and placebo groups,
respectively for the ZOE-50 study (p = 0.697).
Corresponding numbers in the pooled analysis were
11 (44.0%) and 205 (72.2%) patients, respectively
(p = 0.006).
Discussion/Conclusions: RZV significantly reduced
the HZ BOI, particularly by a very high VE in prevent-
ing HZ. For HZ breakthrough cases, the results suggest
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that RZV mitigated the severity of HZ-related pain
compared to placebo HZ cases. Additionally, use of
pain medication was reduced significantly in adults
≥70 YOA.
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Mechanisms of spinal hyperexcitability in rat and human models of pathological
pain
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Introduction/Aim: Chronic pain arises when there is
an imbalance between excitation and inhibition of neu-
rons in the spinal superficial dorsal horn. The mechan-
isms underlying this imbalance remain unclear in
rodent models, and unexplored in human tissue. We
have recently shown that in nerve-injured rats, BDNF-
mediated disinhibition gates potentiation of GluN2B-
containing NMDARs through Fyn kinase activation at
lamina I dorsal horn synapses. We will explore whether
loss of an associated phosphatase, STEP61, mediates this
pathological coupling in lamina I neurons of rodents
and humans. To investigate mechanisms of human
spinal pain signaling, we have, for the first time, func-
tionally characterized synaptic NMDAR responses in
human lamina I neurons.
Methods: We paired patch-clamp electrophysiologi-
cal recordings with pharmacology, behaviour, and bio-
chemical approaches. We used an ex vivo BDNF spinal
pathology model in rodent and human tissue. To model
chronic inflammatory pain, we administered an in vivo
injection of CFA into the rodent hindpaw. Human
tissue was collected from organ donors 1–4 hours
post-mortem.
Results: In humans and rats, we observed a decrease
in STEP61 and an increase in pGluN2B and pFyn at
lamina I synapses. Downregulation of STEP61 was both
necessary and sufficient to prime subsequent phosphor-
ylation and potentiation of synaptic NMDARs by
BDNF. Preliminary data suggests that GluN2B-contain-
ing NMDARs dominate synaptic NMDAR responses in
human lamina I neurons.
Discussion/Conclusions: STEP61 is the molecular
brake that is lost to drive the potentiation of excitatory
NMDAR responses following BDNF-mediated disinhi-
bition at lamina I synapses of rodents and humans. Like
rats, GluN2B-containing NMDARs dominate human
lamina I synaptic responses.
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Effects of therapeutic clown distraction on children’ pain and anxiety during
vaccination: a pilot study
Patricia A. Laforce, Ariane Ballard, Pilar Ramirez-Garcia, and Sylvie LeMay
Sciences infirmières, Université de Montréal, Montréal, Québec, Canada
Introduction: Distraction by a therapeutic clown is a
promising intervention in procedural pain and anxiety
management, but no study has been done in the con-
text of vaccination.
Methods: A experimental pilot study with two
groups, therapeutic clown (TC) and usual care (UC)
was conducted. Children’s pain was assessed using the
Face, Legacy, Activity, Cry, Consolability (FLACC) and
anxiety with the Visual Analog Scale (VAS).
Results: A total of 24 children aged 2 to 17, their
parent and a nurse participated in the study. All the
families covering the inclusion criteria agreed to
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participate and completed the study. In addition, pre-
liminary results show that both pain (median TC = 1
and IQ = 1.5 vs median UC = 2.5 and IQ = 2.5) than
anxiety (median TC = 1 and difference IQ = 0.5 vs
median UC = 4 and IQ = 2) were lower in children in
the TC, as well as in their parent (median TC = 0 and
IQ = 0 vs median UC = 2 and IQ = 4, 5). The nurse felt
no anxiety at all when vaccinating children in the TC
group (median TC = 0 and IQ = 0) and only slight
anxiety with children in the UC group (median UC = 0
and IQ = 2).
Discussion/conclusion: Distraction by a therapeutic
clown is a feasible and acceptable intervention that
appears to help reduce the pain and anxiety of children
and the anxiety of their parent and nurse during child
immunization.
KEYWORDS Procedural pain; therapeutic clown; children; vaccination;
needle-related procedure
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Preliminary analyses of a randomized controlled trial of an online chronic pain
treatment for military and police
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and Brent Joyalb
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Introduction/Aim: Rates of chronic pain in military
and police populations are estimated to be double that
of the general population. Chronic pain treatments
range from medications to psychotherapies.
Acceptance-based behavioural therapies (ABBT) have
been shown to be particularly effective for individuals
suffering from chronic pain. A pilot study of an online
ABBT developed specifically for military and police
populations with chronic pain has shown promise in
improving pain-related variables (i.e., pain-related cat-
astrophizing, kinesiophobia, pain acceptance). A ran-
domized controlled trial (RCT) of this treatment is
currently underway. The purpose of this poster is to
present early findings of the RCT at approximately the
halfway point of data collection.
Methods: To examine the effectiveness of this pro-
gram, independent samples t-tests were conducted
comparing changes in pain-related measures between
a wait-list control group (n = 12) and a treatment
group (n = 10).
Results: The wait-list and control groups were com-
parable on demographic variables and pre-treatment
measures. Compared to the wait-list group, the treat-
ment group demonstrated significant improvement on
a measure of chronic pain acceptance and approached
significance on a measure of kinesiophobia. The groups
did not differ on measures of pain-related disability and
pain catastrophizing.
Discussion/Conclusions: Although only half of the
data has been collected for this RCT, preliminary
results suggest that the online ABBT program is effec-
tive in increasing individuals’ acceptance of their pain
condition and decreasing their pain-related fear of
movement. Strengths, limitations, and implications of
these results will be discussed.
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Site-specific phosphorylation of microglial P2X7R contributes to altered
nociception in opioid tolerance and in neuropathic pain
Heather Leduc-Pessah, Nicole E. Burma, Alexandra Pilapil, Rebecca Dalgarno, and Tuan Trang
Departments of Comparative Biology & Experimental Medicine and Physiology & Pharmacology, Hotchkiss Brain Institute, University of
Calgary, Calgary, AB, Canada
Introduction: Chronic pain is a pervasive clinical pro-
blem that profoundly impacts the quality of life of
afflicted individuals and their families. Overlapping
mechanisms involving the microglial P2X7R have
been found to contribute to both the development of
hypersensitivity in neuropathic pain and the adverse
effects that interfere with opioid analgesia, such as the
development of opioid tolerance. Understanding this
common mechanism may explain the lack of efficacy
of opioids in neuropathic pain and improve the man-
agement of neuropathic chronic pain. Therefore, we
further investigated the role of microglial P2X7R in
opioid tolerance and neuropathic pain.
Methods: Cultured BV2 microglial cells and Sprague
Dawley rats were used to assess the role of microglial
P2X7R expression and function in response to mor-
phine treatment and in a model of peripheral nerve
injury (PNI).
Results:Using P2X7R mimetic peptides and mutant
P2X7R constructs, we identified a putative tyrosine
phosphorylation site on the P2X7R that contributes to
changes in functional response but does not inhibit
intrinsic receptor function. Blockade of this site in
vivo attenuated the development of morphine tolerance
and reversed established allodynia in a PNI model.
Collectively, our findings demonstrate a critical role
for phosphorylation of the P2X7R which contributes
to the loss of anti-nociception in morphine tolerance
and to mechanical allodynia in neuropathic pain.
Conclusions: This new converging P2X7R cellular
mechanism can be therapeutically targeted for the man-
agement of neuropathic pain and to improve the pain-
relieving actions of opioid analgesics.
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Stabilizing mast cells to treat pain: evidences from pre-clinical and clinical
studies
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Introduction/Aim: Mast cell (MC) activation could
establish a positive feedback loop that perpetuates
inflammation and maintains pain. Stabilizing MCs
with ketotifen fumarate (KF) may disrupt this loop
and consequently relieve pain. Here, we tested the effect
of treatment with KF in assays of inflammatory pain in
mice, and in pressure pain thresholds (PPT) of patients
with chronic widespread pain (CWP).
Methods: Wildtype and MC-deficient (B6-kitW-sh/W-sh)
mice (n = 12–15/group) were injected with formalin (0.5%)
or CFA (50%) and treated with KF (30mg/kg). Pain beha-
vior was measured in the early and late phases of the
formalin test. Mechanical sensitivity was tested using von
Frey fibers pre-CFA, 3 days post-CFA, and 30min post-KF
injection on day 3. Adolescents (10 CWP, 5 controls;
ages:15-18y) were treated with KF (6mg/day) or placebo
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for up to 4months. Their PPT for the trapezius muscle was
measured monthly using an algometer.
Results: Treatment with KF significantly reduced
pain behavior in the late phase of the formalin test in
wildtype but not mutant mice (genotype-drug interac-
tion: F1,48 = 5.3, p = 0.02). It also significantly reduced
mechanical allodynia in a genotype-dependent manner
(genotype- drug: F1,36 = 4.5, p = 0.04). PPT of CWP
patients was also significantly reduced after 4 months
of treatment with KF (p = 0.02) but not with placebo.
Discussion/Conclusions: Our findings indicate that
treatment with KF is capable of reducing pain in mice
and humans in a mast cell-dependent manner. This
suggests that KF, commonly used for the treatment of
asthma and allergic conditions, may be useful for the
treatment of chronic pain conditions.
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Patients’ opinions and concerns about the opioid crisis in Quebec: preliminary
findings
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Introduction/Aim: The opioid crisis in the US and
Canada has led to restrictive measures that could nega-
tively impact chronic pain management and reduce
patients’ access to treatment. This study aimed to examine
patients’ opinions and concerns about the opioid crisis.
Methods: An online questionnaire was administered
to chronic pain participants throughout the province of
Quebec from January toMarch 2018. Multivariate logistic
regressions were used to identify factors associated with
patients’ opinions, concerns, and opioid dose decrease.
Results: A total of 723 participants with chronic
pain completed the questionnaire. The mean age was
50.0 ± 13.9 years, 79.1% were women, and 82.9% had at
least a college degree.
Current opioid users were more likely to report
scrutiny by others (OR = 1.62 (95% CI: 1.33 – 1.97),
p < 0.001) compared to non-current users. Current
opioid users who consented to a dose decrease
(8.20%, n = 30) were more likely to report fear of
addiction (OR = 1.29 (95% CI: 1.01 – 1.66), p = 0.041).
Participants rated chronic pain treatment with
scores close to “not acceptable” (score = 3.7 ± 2.5
(0 = not acceptable; 10 = optimal)) and rated with
scores close to “distorted” the image of opioid users
conveyed by media coverage (score = 7.2 ± 2.2,
(0 = good image; 10 = distorted image)).
Discussion/Conclusions: Many patients reported
that the opioid crisis is associated with scrutiny and
with a distorted image of opioid users. Our findings
also revealed that some patients might consent to a
dose decrease due to fear of addiction. Optimal strate-
gies need to be found to deal with the opioid crisis
while maintaining access to treatment.
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Logic analysis: a standardized method of reporting treatment components and
testing program theory plausibility in specialized paediatric pain rehabilitation
programs
Karen Hurtubisea, Astrid Brousselleb, Melanie Noelc, and Chantal Camdend
aFaculté de Médecine et Sciences de la Santé, Université de Sherbrooke, Sherbrooke, QC, Canada;; bSchool of Public Administration,
University of Victoria, Public Health, Victoria, BC, Canada; cDepartment of Psychology, Faculty of Arts, University of Calgary, Calgary, AB,
Canada; dFaculté de Médecine et Sciences de la Santé, Univeristé de Sherbrooke, Sherbrooke, QC, Canada
Introduction/Aim: Detailed linkages between program
components and their intended outcomes (i.e. program
theory) have rarely been described in studies involving
specialized paediatric pain rehabilitation programs. Logic
analysis, a theory-based approach, aims to assess a pro-
grams plausibility in reaching expected results, by compar-
ing the program,s logic to existing scientific knowledge.
Our aim was to conduct a logic analysis as a preliminary
evaluation of our specialized pain rehabilitation program.
Methods: A three-step process was used. First, a
logic model, a visual representation of the program
theory, was constructed by a 13-member expert com-
mittee of clinicians, managers, youth with pain related
disability, and their parents. An evidence-based frame-
work was then developed by the research team, guided
by the following question: “What principles should a
self-management program for youth with pain-related
disability adopt to promote self-efficacy, and participa-
tion in age-appropriate activities?” Lastly, the initial
logic model was examined against the framework and
recommendations were identified collaboratively by
research team and expert panel.
Results: Logic model construction using this process
helped in 3 ways. First, it raised awareness of clinicians'
beliefs of the causal mechanisms between program
components and outcomes. Second, the involvement
of youth and their parents ensured the inclusion of
components and outcomes deemed most useful to ser-
vice users. Third, it assisted in identifying program
characteristics supported by scientific evidence and
detecting program gaps highlighted by the literature
outside the field of pain (e.g. youth self-management).
Although evidence supported many program compo-
nents, some principles arising from youth self-manage-
ment, self-efficacy, and peer-coaching literature were
lacking.
Discussion/Conclusions: Logic analysis proved use-
ful in describing our specialized program, allowed the
preliminary testing of its program theory, and recog-
nize component gaps requiring further intervention
refinement.
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Ehlers-Danlos syndrome patients’ needs assessment: how to treat or manage
their pain is one of their greatest needs
Alishia Pocciaa, Gail Ouelletteb, Sandy Smeenkc, and Mihai Pascariub
aBiotechnology and Genomics, Concordia University, Montreal, Canada; bRegroupement québécois des maladies orphelines, Montreal,
Canada; cThe ILC Foundation, Oakville, Canada
Introduction/Aim: Ehlers-Danlos syndrome (EDS) is a
heritable connective tissue disorder. Recent clinical
research has shown that EDS is a complex, variable
and multi-systemic disorder affecting many organs
and systems. Pain associated with EDS is not only due
to musculoskeletal problems, but can also be visceral
and neurological. Pain can be of all subtypes: nocicep-
tive, neuropathic and dysfunctional (abdominal,
gynecological, headaches of various causes, fibromyal-
gia, etc.). Due to the complexity of this syndrome and
its consequences on the quality of life of patients, we
undertook a survey to determine the needs and prio-
rities of this patient population.
Methods: An online questionnaire to determine the
needs and priorities of this patient population in
Canada was made available through our two patient
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organizations (Regroupement québécois des maladies
orphelines and The ILC Foundation).
Results: Of the 202 respondents, 49% listed pain as
one of their five most limiting symptoms and most
challenging aspects of their lives. Pain was the number
one issue for 27% of the respondents. Pain also came
first as the symptom “the most under-appreciated by
my doctor”. Fatigue, lack of awareness/knowledge of
the medical community, and lack of help/support were
among the other most frequent complaints.
Discussion/Conclusions: There is still much lack of
awareness and knowledge about Ehlers-Danlos syn-
drome in the medical community in Canada, especially
concerning the presence of pain in various forms.
Patients are calling for more knowledge about this
aspect of their disease, as well as more resources and
support for the treatment and management of their
pain.
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The efficacy of oral versus injectable analgesics for the treatment of pain in
rodents
Mary Lokaa, Chulmin Chob, Vassilia Michailidisc, Matthew Daneshd, and Loren J. Martinb
aNeuroscience, McGill University, Montreal, Canada; bPsychology, University of Toronto, Toronto, Canada; cCell and Systems Biology,
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Introduction/Aim: Rodents are used in research to
answer essential scientific and medical questions. In
neuroscience, surgeries such as craniotomies are pre-
formed to answer these questions. As such, research
institutions have set mandates regarding the adminis-
tration of analgesia to laboratory rodents undergoing
invasive procedures. These are typically administered
via injection, which can induce stress, altering an ani-
mal’s behaviour, and limiting the generalizability of the
research. Administering medication in an animal’s
water may be more effective in alleviating pain since
it is a less invasive, and remains readily accessible as
opposed to receiving medication all at once through
injection.
Methods: For this experiment, we compare the effi-
cacy of Carprofen, Meloxicam, Buprenorphine, and
saline given both orally and through injection for alle-
viating craniotomy pain in mice. We use minimally
invasive measures of well-being including the Mouse
Grimace Scale to assess spontaneous pain.
Results: Results have shown that control animals
expressed the most pain behavior on surgery day com-
pared to animals receiving analgesics, though injections
seem more effective in mitigating the pain response
than oral administration. We also show that buprenor-
phine is the most effective for treating pain in both
males and females, though the pain trajectories for
other drugs differed between sexes.
Discussion/Conclusions: Although it is necessary to
provide laboratory animals with analgesics after an
invasive procedure, there remain gaps in the literature
regarding treatment options for best outcomes in the
domains of both animal welfare and efficacious
research. This study reveals interesting sex differences
in the development of drug mediated pain trajectories
which should be further explored.
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Determining whether pain sensitivity contributes to the fear-avoidance model
Zakir Uddina, Arthur Woznowski-Vua, Daniel Flegga, Andrea Aternalib, Rebekah Wickensc,
and Timothy H. Widemana
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Introduction/Aim: The Fear-Avoidance Model (FAM)
is an empirical cognitive-behavioral model that predicts
pain and disability-related outcomes. The FAM sug-
gests that with chronic pain, disability is autonomous
from neurophysiological sensory processing factors.
Increased pain sensitivity has been shown to be
involved in chronicity, but is not specifically addressed
within FAM. The purpose of this study is to determine
whether pain sensitivity, measured by Quantitative
Sensory Testing (QST), contributes unique predictive
value within the FAM.
Methods: Eighty participants with chronic muscu-
loskeletal pain completed the measures for (1) FAM
constructs: pain catastrophizing, pain-related fear,
avoidance (physical interference and lift tolerance),
pain-related disability, depression and pain severity;
(2) QST: pressure pain threshold (PPT) and temporal
summation of mechanical pain (TSP). Five multiple
regression analyses (dependent variables: physical inter-
ference, lift tolerance, pain-related disability, depression
and pain severity) were used to determine the predic-
tive capability of QST measures in the FAM while
controlling for significant individual characteristics’
covariates and cognitive-behavioral factors (pain cata-
strophizing and pain-related fear).
Results: The results revealed that (I) TSP factor was
a predictor of physical interference (β = .252, t = 2.613,
p < .01) and pain catastrophizing (p < .01) and pain-
related fear (p < .01) contributed to the variance; (II)
PPT factor was a predictor of lift tolerance (β = .249, t
= 2.281, p < .05) and gender (p < .01) contributed to
the variance, whereas TSP factor failed to contribute in
the variance (P > .05); (III) PPT factor was a predictor
of disability (β = ‒.321, t = ‒3.335, p < .01) and pain
catastrophizing (p < .01) and pain-related fear (p < .05)
contributed to the variance; (IV) pain catastrophizing
significantly predicted depression (β = .626, t = 6.786, p
< .01), whereas pain-related fear failed to predict and
none of the QST variables were correlated to depres-
sion. (V) TSP factor was a predictor of pain severity (β
= .248, t =2.576, p < .01), and pain catastrophizing (p <
.01) and pain-related fear (p < .05) contributed to the
variance.
Discussion/Conclusions: Pain sensitivity measures
contributed to the FAM by showing additional predic-
tive value in all outcomes, except depression. Contrary
to the FAM, this analysis suggests that pain sensitivity
contributes novel predictive value within the FAM.
Theoretical and clinical implications are discussed.
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Perceived injustice and self-efficacy mediate the relation between post-
traumatic stress symptoms and adverse outcomes in individuals with whiplash
injuries
Esther Yakobov, Pascal Thibault, and Michael JL Sullivan
Psychology, McGill University, Montreal, Canada
Research indicates that post-traumatic stress symptoms
following whiplash contribute to prolonged disability
and symptom chronicity. The pathways by which post-
traumatic stress symptoms impact on poor outcomes
remain understudied. Perceived injustice has been dis-
cussed as risk factor for complicated trajectories of
recovery in individuals with whiplash injuries.
Perceived self-efficacy has been shown to act as a
protective factor and improve outcomes in patient
with whiplash. To date the influence of perceived injus-
tice and perceived self-efficacy on the relation between
post-traumatic symptoms and post injury outcomes has
not been systematically investigated.
Introduction/Aim: The aim of the present study was
to investigate whether reductions in perceptions of
injustice and increase in self-efficacy following
CANADIAN JOURNAL OF PAIN/REVUE CANADIENNE DE LA DOULEUR A101
treatment, mediated the relation between post-trau-
matic symptoms, disability, and symptom severity in
individuals with whiplash injuries.
Methods: The study sample consisted of 104 indivi-
duals enrolled in a multidisciplinary treatment program
aimed at promoting recovery following whiplash injury.
Participants completed questionnaires prior to treat-
ment, and immediately following treatment.
Results: Reductions in perceived injustice and
increase in self-efficacy independently mediated the
relation between the decrease in post-traumatic stress
symptoms and disability. Increased self-efficacy
mediated the relation between reduction in post-trau-
matic stress symptoms and reductions in pain severity
and depressive symptoms.
Discussion/Conclusions: The results of the present
study suggest that perceived injustice and self-efficacy
might act as two distinct pathways by which post-trau-
matic stress symptoms contribute to disability. Self-
efficacy emerged as unique mediator in the relation
between reductions in post-traumatic stress symptoms
and reductions in pain and depressive symptoms.
Clinical and theoretical implications are discussed.
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The effect of intranasal oxytocin on pain and function among women with
chronic pelvic pain: a feasibility trial
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Introduction/Aim: Chronic pelvic pain (CPP) affects
5.7%-26.6% of women in the general population and is
associated with poor health and social outcomes. The
range of empirically-supported treatments is limited.
Studies suggest exogenous oxytocin (OT) administra-
tion reduces pain sensitivity for chronic back, headache
and colon pain patients. This abstract details pragmatic
considerations from the first trial investigating OT’s
effect on pain and function among women with CPP
(TrialRegistration#NCT02888574).
Methods: Women with CPP completed baseline
measures; were randomized to experimental or control
condition involving self-administering twice-daily
doses of 24 IU OT or placebo, respectively; underwent
a 2-week washout period; and crossed over to receive
the condition they had not yet received. Pain and
function were recorded in daily diaries, using validated
measures.
Results: The trial is ongoing, with twelve women
recruited and four completed. Women reported mod-
erate pain and pain interference; average pain
catastrophizing; high perceived social support; and
mild depression, anxiety, and stress symptoms.
Interested women needed more education regarding
OT’s safety than anticipated. Completing daily diaries
was perceived as a large commitment, though adher-
ence was excellent (<1% missing data). Bi-weekly
reminder calls were necessary to ensure adherence.
No women reported missing doses. Women endorsed
that the treatment is highly logical and anticipated
experiencing an average 54% pain relief. No serious/
unexpected adverse reactions were reported.
Discussion/Conclusions: The current study is an
innovative trial investigating the effect of OT on pain
and function, providing information regarding recruit-
ment and design for a larger trial. Results indicate the
treatment is acceptable and feasible.
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Diagnostic uncertainty in youth with chronic pain and their parents: A dyadic
examination
Alexandra Nevillea, Abbie Jordanb, Jaimie Beveridgea, and Melanie Noela
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Introduction/Aim: Diagnostic uncertainty (DU), the
perception of a lack of or incorrect label to explain
symptoms, has been reported by parents of youth
with chronic pain. This study provided a qualitative
examination of DU in both youth with chronic pain
and their parents.
Methods: Pain narratives were elicited through indivi-
dual interviews with fifteen youth with idiopathic chronic
pain aged 10–18 years and one of their parents, recruited
from a tertiary level pediatric chronic pain program.
Interviews focused on exploring participants’ memories
and perceptions around diagnosis. Parents and youth also
completed 3 dichotomous questions to assess DU that
were adapted from the adult chronic pain literature.
Narratives were analyzed using thematic analysis.
Results: Responses to the dichotomous questions
revealed that 9/15 parents and 4/15 children reported
DU. When disparities occurred within parent-child
dyads (5 dyads), it was parents who expressed uncer-
tainty around the diagnosis. Thematic analysis revealed
that, while some individuals “agreed” with the diagno-
sis, many also believed that something was missing and
continued to search for an alternate diagnosis. When
individuals expressed DU, this was met with frustra-
tion, disempowerment, feeling unheard and alone, and
mistrust in the medical system.
Discussion/Conclusions: Some youth with chronic
pain, and many of their parents, experience DU, which
is integrally tied to their experiences with clinicians and
the medical system. Greater understanding of DU,
between and within parent-child dyads, may help tailor
how clinicians deliver diagnoses to families to achieve
‘buy in’, increase understanding of pain and the diag-
nosis, and ultimately improve treatment response.
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Characterization of the nociceptive properties and cellular mechanism of
lionfish venom
Stephanie Mouchbahani-Constance a, Stephen Lesperanceb, Amanda Macphersona, Hugues Petitjeana,
Albena Davidovaa, Steven Prescottb, and Reza Sharif-Naeinia
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Introduction/Aim: The lionfish (Pterois volitans) is a
venomous species of fish that has invaded the
Caribbean and Atlantic Coast of the U.S. In addition
to decimating local fish populations, the lionfish
administers an extremely painful sting that can be
debilitating for up to one month in severe cases.
There exists no treatment for those affected due to the
lack of knowledge of the venom’s algogenic properties
and mechanism of action. In this study, we provide the
first characterization of the pain and inflammation
caused by lionfish venom, and examine its cellular
target(s).
Methods: We studied the short- and long-term pain
resulting from intraplantar injection of the venom in
mice with behavioral assays. Inflammation was studied
with plasma extravasation assays, and expression levels
of neuronal activation markers in the dorsal horn were
examined via immunohistochemistry. Calcium imaging
and electrophysiology experiments were performed to
identify the venom’s cellular mechanism of action.
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Results: We find that intraplantar injection of the
venom causes an increase in pain behavior, which can
be eliminated by trypsinizing or boiling it. The venom
resulted in a sharp increase in mechanical sensitivity,
without increasing thermal sensitivity. We observed
local inflammation and increased activation of dorsal
horn nociceptive circuits. Calcium imaging and electro-
physiology experiments showed that the venom acts spe-
cifically on non-peptidergic, TRPV1-negative C-fibers.
Discussion/Conclusions: Our results provide the
first characterization of the pain elicited by the lionfish
venom, as well as the first demonstration that the venom
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Activating the motor system with therapeutic exercises and transcranial direct
current stimulation to relieve pain in elderly
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Introduction/Aim: Prevalence and intensity of chronic
pain substantially increases with age. Therapeutic exer-
cises have been shown to be effective to reduce chronic
pain in elderly. Recently, some researchers have pro-
posed that the addition of transcranial direct current
stimulation (tDCS; a non-invasive brain stimulation
technique) could potentiate the analgesic effect of exer-
cises. The aim of the present study was to determine
whether the analgesic effect of exercises + tDCS differs
from the effect of exercises alone and if this effect is
different between elderly with low corticospinal projec-
tions (CP) and those with strong CP.
Methods: Eighty elderly individuals suffering from
chronic pain will be recruited in this parallel-group
randomised control trial. Participants will be separated
according to the strength of their corticospinal projec-
tions (evaluated with transcranial magnetic stimulation;
Group A = low CP, Group B = strong CP), and will
then be randomized to receive exercises combined to
real tDCS (2 mA, 20 minutes) or to sham tDCS.
Intervention will last 12 weeks (three treatment sessions
per week). Pain intensity will be assessed with a log-
book containing numerical pain rating scales.
Results: We believe that exercises + real tDCS will
be more effective than exercises + sham tDCS, but only
in individuals with low CP.
Discussion/Conclusions: This research project will
help to better understand the role played by the motor
system in the persistence and relief of chronic pain in
elderly. This study could also help determine which
individuals will benefit from the addition of tDCS to
exercises to decrease pain.
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Sex differences in the contribution of spinal atypical PKCs in the maintenance of
centrally-mediated persistent pain
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Introduction/Aim: Protein kinase Mζ (PKMζ) has
been implicated in the maintenance of hippocampal
LTP and memory, as well as spinal nociceptive sensiti-
zation. Recent hippocampal studies established a com-
pensatory mechanism by PKCι, though there has been
little investigation into PKCι for nociception.
Moreover, PKMζ-dependent sex differences suggest
that females may rely on mechanisms other than
PKMζ, such as PKCι. Thus, the purpose of this study
was to examine the contribution of atypical PKCs to the
maintenance of pain hypersensitivity in both male and
female animals.
Methods: The specific PKCι inhibitor ICAP was
delivered intrathecally to long Evans hooded rats, in
two pain models. Intraplantar injection of formalin
(2%) to the hind paw produced an acute biphasic
nociceptive response. Two intramuscular (i.m.) injec-
tions of acidic saline to the rat thigh, spaced 5 days
apart, were used to produce persistent referred allody-
nia in the hind paw. Formalin nociception was assessed
by measuring sustained nociceptive behaviours (SNBs),
and paw withdrawal thresholds (PWT) were assessed
using von Frey filaments.
Results: Nociceptive behaviours (SNBs, PWT) were
significantly reduced in males following PKCι inhibi-
tion in both the formalin and i.m. acidic saline tests,
while no effect was shown in the females for either test.
Discussion/Conclusions: These findings demon-
strate a role of spinal PKCι in centrally-mediated per-
sistent pain for male rats, and suggest that females may
rely on a mechanism independent of atypical PKCs for
the maintenance of persistent nociceptive sensitization.
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What happens to intimacy when it hurts to be touched? A mixed methods study
in persons with CRPS
Tara Packhama, Kaitlyn Wainiob, and Ming-Kin Wongc
aMichael G. DeGroote Institute for Pain Research and Care, McMaster University, Hamilton, Ontario, Canada; bSchool of Rehabilitation
Sciences, McMaster University, Hamilton, Ontario, Canada; cMcMaster University, School of Rehabilitation Sciences, Hamilton, Ontario, Canada
Introduction/Aim: Persons with complex regional pain
syndrome (CRPS) often experience allodynia, where
non-painful stimuli are perceived as painful. Allodynia
is associated with central sensitization and poor prog-
nosis, but the impact on physical function and social
relationships has not been clearly reported. This mixed
methods study will report both quantitative ratings and
themes derived from qualitative analysis of interview
data addressing allodynia and the impact of CRPS on
intimacy.
Methods: This is a secondary analysis of a cognitive
debriefing study of a condition-specific patient-
reported evaluation for CRPS. 44 persons with CRPS
recruited through a Canadian national patient support
organization were interviewed about their experiences
with CRPS while orally completing the evaluation. This
study contrasts ratings for allodynia, relationship, and
intimacy items with overall scale and instrument scores,
and compiles all qualitative transcript segments addres-
sing allodynia, relationships and intimacy. Thematic
content analysis will use an interpretive description
framework informed by an a priori review of the litera-
ture describing the impact of chronic pain on intimacy.
Results: This study analysis is in progress.
Interpretive description will generate thematic findings
to inform clinical practice: these will be compared and
contrasted with the mean scores, and relationships
between symptom and social variables.
Discussion/Conclusions: There is a dearth of quali-
tative literature describing the experience of complex
regional pain syndrome: further, few studies have
investigated functional and quality of life impacts of
associated symptoms. This study will lay a foundation
for future investigations and open dialogue on pain and
intimacy in this population.
CONTACT Tara Packham packhamt@mcmaster.ca
© 2018 Tara Packham, Katelyn Wainio and Ming-Kin Wong. Published with
license by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
CANADIAN JOURNAL OF PAIN/REVUE CANADIENNE DE LA DOULEUR A105
The price of pain
Hocine Slimania, Pierre Rainvilleb, and Mathieu Roya
aMcGill University, Psychology, Montréal, Québec, Canada; bUniversité de Montréal, Centre de Recherche de l’Institut Universitaire de
Gériatrie de Montréal, Montréal, Québec, Canada;
Introduction/Aim: In order to make optimal decisions
between goods of different nature, instrumental deci-
sion-making systems must base their choices on an
abstract quantity: value. In the present study, we
aimed at determining the monetary value of pain in
order to gain insight on how it influences reward
seeking.
Methods: 3 groups of 30 healthy volunteers filled out
questionnaires assessing various personality traits,
before undergoing a pain sensitivity assessment using
electric shocks delivered to the ankle. Thereafter, parti-
cipants completed a decision-making task during which
they had to accept or decline offers that included pairs
of varying levels of pain (threshold to tolerance) and
monetary compensations. While the 16 monetary offers
ranged linearly from 0 to 5$ or 10$ in Group1 and 2,
respectively, they increased exponentially from 0 to 5$
in Group3.
Results: Our data show that the monetary value of
pain increased quadratically as a function of stimulus
intensity (t = 5.04, p < 0.001). Whereas doubling the
monetary offers had no significant influence on the
pain value (Group2–Group1), changing their distribu-
tion (Group3–Group1) decreased it (t = 1.52,
p = 0.045). The psychometric data showed that harm
avoidant personalities predict an increased pain valua-
tion, whereas goal-directed mindsets are predictors of a
devaluation of pain.
Discussion/Conclusions: Our findings indicate that
similar increases in perceived pain intensity yield
greater gains in value when approaching pain tolerance.
We further show that the experimental manipulation of
the distribution, rather than the range, of the monetary
rewards influences pain valuation. Finally, we show that
the pain valuation can be predicted by psychometric
measures.
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Grappling with uncertainty: a quantitative examination of diagnostic
uncertainty in youth with chronic pain and their parents
Tatiana Lund, Jaimie Beveridge, and Melanie Noel
University of Calgary, Psychology, Calgary, Alberta, Canada
Introduction/Aim: Previous qualitative research
revealed that diagnostic uncertainty (DU), the percep-
tion that a label/explanation for an illness is missing or
incorrect, is common and distressing among parents of
youth with chronic pain. Nevertheless, research on the
impact of DU in youth with chronic pain and their
parents is largely lacking. The current study was the
first quantitative study to examine DU and its relation-
ship with mental health outcomes in a pediatric chronic
pain sample.
Methods: Youth aged 10–18 years (69.2% female)
with chronic pain (headache, abdominal, complex)
and one of their parents participated in an ongoing
study (current N = 39). Youth and parents completed
measures of catastrophic thinking about pain, interna-
lizing mental health symptoms, and DU (based on
adult literature; Serbic & Pincus, 2013).
Results: Results revealed that the majority of youth
and parents reported never receiving a clear label/diag-
nosis (55%, 57%, respectively) or explanation for why
they/their child had chronic pain (81%, 60%, respec-
tively). 33% of youth and 40% of parents reported
believing that another more serious reason for their
pain had gone undetected. Greater parental DU was
significantly related to greater child and parental cata-
strophic thinking about pain and higher parental
depressive and PTSD symptoms (ps < .05).
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Discussion/Conclusions: The majority of youth
with chronic pain and their parents endorse DU, and
this is linked to greater distress. Longitudinal research
is needed to determine the directionality of these rela-
tionships and how to target DU in clinical encounters
(e.g., clearer communication, distress reduction) to
enhance treatment outcomes.
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Altered hippocampal subfield volume in patients with idiopathic trigeminal
Neuralgia
Michael Vaculika, Peter Shih-Ping Hungb, and Mojgan Hodaiec
aFaculty of Medicine, Dalhousie Medical School, Halifax, Nova Scotia, Canada; bInstitute of Medical Science, University of Toronto, Toronto,
Ontario, Canada; cDivision of Neurosurgery, Toronto Western Hospital and Department of Surgery, University of Toronto, Toronto, Ontario
Introduction/Aim: Idiopathic Trigeminal Neuralgia
(TN) is a neuropathic pain syndrome characterized by
paroxysmal unilateral electric shock-like pains that are
limited to one or more divisions of the trigeminal
nerve. There are multiple theories regarding TN etiol-
ogy and pathophysiology, including neurovascular
compression (NVC) of the trigeminal nerve at its root
entry zone. Alternatively, cases of idiopathic TN that
are not explained by NVC suggest an underlying cen-
tral nervous system (CNS) etiology. In agreement, other
chronic pain disorders demonstrate abnormalities in
CNS volume and microstructure in regions associated
with pain perception and modulation, including the
hippocampus. Currently, whether hippocampal sub-
fields are altered in idiopathic TN patients is unknown.
We address this question using voxel based morpho-
metry and FreeSurfer 6.0 to analyze hippocampal sub-
field volume in patients with right-sided idiopathic TN.
Methods: We obtained T1-weighted 1x1x1 mm3 3D
FSPGR MRI axial images of twenty-three right-sided
TN patients and matched healthy controls. Automated
segmentation of hippocampal subfields was performed
with FreeSurfer v6.0 and the HippocampalSubfields
parcellation protocol. Statistical analysis was performed
by one-way ANOVA with Geisser-Greenhouse’s cor-
rection and Bonferroni’s post-hoc analysis.
Results: Right-sided TN patients had a reduction in
volume of the right CA1, CA4, Granule Cell Layer,
Molecular Layer, and hippocampus-amygdala transi-
tion area, resulting in a decreased whole right hippo-
campal volume, compared to healthy controls.
Discussion/Conclusions: Our results suggest that
specific hippocampal subfields may play a role in pain
perception and modulation in TN. Ongoing investiga-
tions, including correlating clinical pain measures with
changes in subfield volume, will help to elucidate the
role of the hippocampus in TN.
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Recruitment of dorsal horn ascending pathways by calretinin neurons
Hugues Petitjeana, Farin Bourojenib, Deborah Tsaoa, Susana Sotocinalc, Jeffrey Mogilc, Artur Kaniab,
and Reza Sharif-Naeinia
aDepartment Physiology, McGill University, Montreal, Quebec, Canada; bInstitut de Recherches Cliniques de Montréal, Montréal, Québec,
Canada; cDepartment Phychology, McGill University, Montreal, Quebec, Canada
Introduction/Aim: The dorsal horn of the spinal cord is
the first relay center of sensory information from the
periphery. In lamina II, nociceptive information is pro-
cessed by a complex network of excitatory and inhibitory
interneurons whose function and wiring remain poorly
understood. Calretinin-expressing interneurons represent
a subset of dorsal horn neuron lamina II located in the
termination zone of the central endings of nociceptive
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fibers, yet their role in the processing of noxious inputs is
not fully understood. In this study, we used a multi-
disciplinary approach to characterize the role of these
neurons in awake, freely moving mice.
Methods: Here, we used a combination of transgenic
animals, neuronal tracing, and chemo- and optogenetic
tools to examine the role of calretinin neurons in the
processing of sensory information and characterize their
position within the complex circuitry of the dorsal horn.
Results: Our data reveal that calretinin neurons are
located in lamina II, where they receive appositions from
the central endings of different nociceptive fibers (IB4+
and CGRP).
Activation of calretinin neurons by chemogenetic and
optogenetic stimulation produces intense nociceptive
behaviors demonstrating that calretinin neurons are a
central part of the dorsal horn nociceptive circuits.
Furthermore, calretinin neurons form appositions
on parabrachial-targeting projection neurons in lamina
I, suggesting they could contribute to the modulation of
one of the major ascending pain pathways from the
dorsal horn.
Discussion/Conclusions: Taken together our data
demonstrated that calretinin neurons are part of neu-
ronal dorsal horn circuit that can process nociceptive
mechanical information and initiates intense nocicep-
tive behaviors. Calretinin neurons act with a pivotal
role in this circuit by transmitting nociceptive informa-
tion directly, monosynaptically, to parabrachial-target-
ing projection neurons in lamina I.
CONTACT Hugues Petitjean hugues.petitjean@mcgill.ca
© 2018 Hugues Petitjean, Farin Bourojeni, Deborah Tsao, Susana Sotocinal,
Jeffrey Mogil, Artur Kania and Reza Sharif-Naeini. Published with license by
Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
Moving from pediatric to adult chronic pain care in Ontario: a period of transition
Justina Marianayagama, Sharleen Friedmanb, Jennifer Tyrrellb, Sarah Sheffec, Tania Di Rennad,
and Fiona Campbelle
aThe Hospital for Sick Children, Faculty of Health Sciences, University of Ottawa, Ottawa, Canada; bAnesthesia and Pain Medicine, The
Hospital for Sick Children, Toronto, Canada; cToronto Academic Pain Medicine Institute, Women’s College Hospital, Toronto, Canada;
dAnesthesiology, University Health Network, Toronto, Canada; eThe Hospital for Sick Children, Anesthesia and Pain Medicine, University of
Toronto, Toronto, Canada
Introduction/Aim: In 2013, in order to increase access
to services, the Ontario Ministry of Health and Long
Term Care partially funded 12 adult and four pediatric
hospitals to either create an outpatient chronic pain
clinic or enhance existing clinical services. The initial
focus was on standardizing a model of care. As an
important next step, the purpose of this study was to
identify opportunities to improve the transition from
pediatric to adult chronic pain care.
Methods: An informal email survey was sent out to
all chronic pain programs regarding current processes,
strengths, gaps, and needs for tools and resources to
make the transition into adult care easier. A patient
perspective was included in this assessment.
Results: Providers in both the pediatric and adult
settings identified a large gap in transition care. While
all health care institutions have developed informal
processes, no formal processes are in place. Most pedia-
tric institutions transition patients on a case-by-case
basis. Adult clinics show difficulty in maintaining simi-
lar treatment plans for incoming pediatric patients due
to high demand and limited resources. The most vul-
nerable patient population was identified as between
16–25 years of age, in terms of limited specialized care.
Discussion/Conclusions: There is a clear need to
formalize transition from pediatric to adult chronic
pain care in Ontario. It is recommended that pediatric
and adult hospitals collaborate to develop targeted evi-
dence-based strategies to identify appropriate hand-
overs, establish specific treatment programming, tools
to identify patient readiness and compliance and to
ensure sustainability for young adult patients (16–25
years). Patients and caregivers should also be engaged
consistently during the transition process development
to ensure patient and family centered care.
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A meta-analysis of chronic pain studies investigating grey matter alterations in
the medial temporal lobe
Lizbeth J. Ayouba, Mary Pat McAndrewsb, and Massieh Moayedi c
aFaculty of Dentistry, Krembil Research Institute, University of Toronto, Toronto, Ontario, Canada; bSystems Neuroscience Division, Faculty of
Psychology, Krembil Research Institute, University of Toronto, Toronto, Ontario, Canada; cFaculty of Dentistry, University of Toronto, Toronto,
Ontario, Canada
Chronic pain affects 19% of the adult population in
Canada. An increasing number of pain neuroimaging
studies report structural alterations in the central ner-
vous system of chronic pain patients. Structures of the
medial temporal lobe (MTL), notably the hippocampus
and parahippocampal gyrus, are reported in some, but
not all chronic pain conditions and show grey matter
volume (GMV) increases or decreases. The hippocam-
pus in particular is involved in memory, and recent
evidence has implicated its structure in the transition
from subacute to chronic pain. However, the MTL’s
role in chronic pain remains to be elucidated. Here,
we conducted the first coordinate-based meta-analysis
of chronic pain studies reporting GMV alterations to
identify which regions within the MTL show consistent
abnormalities in patients compared to healthy controls.
Furthermore, we aimed to determine whether these
regions show increases or decreases in GMV. Our
meta-analysis followed PRISMA guidelines. We
selected peer-reviewed articles according to our search
criteria and used GingerALE v2.3.6 to create spatial
maps of anatomical likelihood estimation across studies
at a cluster-level corrected threshold p < 0.05. From our
article search, we identified 17 structural neuroimaging
articles reporting GMV abnormalities in the MTL,
which met our criteria. Our meta-analytic results
yielded consistent GMV increases in bilateral hippo-
campi and parahippocampal gyri in chronic pain
patients compared to healthy controls (cluster-cor-
rected at p < 0.05). Interestingly, although some pre-
vious studies have reported GMV decrease, our finding
could generate new groundwork for future mechanistic
studies investigating the role of the MTL in chronic
pain.
Introduction/Aim: Chronic pain affects 19% of
the adult population in Canada. An increasing num-
ber of pain neuroimaging studies report structural
alterations in the central nervous system of chronic
pain patients. Structures of the medial temporal lobe
(MTL), notably the hippocampus and parahippocam-
pal gyrus, are reported in some, but not all chronic
pain conditions and show grey matter volume
(GMV) increases or decreases. The hippocampus in
particular is involved in memory, and recent evi-
dence has implicated its structure in the transition
from subacute to chronic pain. However, the MTL’s
role in chronic pain remains to be elucidated. Here,
we conducted the first coordinate-based meta-analy-
sis of chronic pain studies reporting GMV alterations
to identify which regions within the MTL show con-
sistent abnormalities in patients compared to healthy
controls. Furthermore, we aimed to determine
whether these regions show increases or decreases
in GMV.
Methods: Our meta-analysis followed PRISMA
guidelines. We selected peer-reviewed articles accord-
ing to our search criteria and used GingerALE v2.3.6 to
create spatial maps of anatomical likelihood estimation
across studies at a cluster-level corrected threshold
p < 0.05.
Results: From our article search, we identified 17
structural neuroimaging articles reporting GMV
abnormalities in the MTL, which met our criteria. Our
meta-analytic results yielded consistent GMV increases
in bilateral hippocampi and parahippocampal gyri in
chronic pain patients compared to healthy controls
(cluster-corrected at p < 0.05). Discussion/
Conclusions: Interestingly, although some previous stu-
dies have reported GMV decrease, our finding could
generate new groundwork for future mechanistic studies
investigating the role of the MTL in chronic pain.
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High-fidelity usability testing of novel systems to support pain management
and recovery following cardiac surgery in Canada and the United Kingdom
Carley Ouellettea, Shaunattonie Henrya, Marissa Birda, Sandra L. Carrolla, Jennifer Yostb, and Michael McGilliona
aSchool of Nursing, McMaster University, Hamilton, Ontario, Canada; bVillanova University, Philadelphia, Pennsylvania, United States of
America
Aim: The purpose of this study was to user test an
eHealth intervention, SMArTVIEW, which combines
in-hospital and post-discharge remote automated mon-
itoring, education, and self-management training to
optimize pain and related recovery outcomes following
cardiac surgery in Canada (CA) and the United
Kingdom (UK).
Methods: Patients and clinicians engaged in high fide-
lity usability testing. Participants were trained on how to
use SMArTVIEW assessment and monitoring systems
and engage in use case workflows with the equipment in
the clinical environment. Hypothetical data (e.g. pain
intensity scores) were ‘pushed’ into the devices to ensure
a risk-free yet realistic experience. Participants were video
recorded and asked to think aloud while completing
required tasks and while being rated on user performance.
Feedback was solicited about the user experience and
participants rated their perceived importance of the soft-
ware interfaces for supporting recovery (range: 0- unim-
portant, 10- most important)
Results: 37 participants (11 patients, 26 nurses) com-
pleted user testing. Data indicate that the patient interfaces
were well received, with a mean (M) score of 8.8/10,
indicating a high degree of perceived importance.
Adequate time to learn the interfaces was stressed to ensure
user comfort. Nurse interfaces were also well received
(M = 8.4/10), being rated as easy to use overall. The need
to acclimatize patients to the use of enhanced, continual
surveillance of pain and related outcomes was emphasized.
Conclusion: SMArTVIEW technologies were found
acceptable to patients and clinicians; results have been
used to optimize workflows in an international trial
(n = 600) which commenced in December 2017.
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Can acetaminophen increase conditioned pain modulation effectiveness?
Yesmine Krida, Guillaume Léonarda,b, Philippe Chalayea, and Serge Marchanda
aDepartment of surgery, Faculty of Medicine and Health Sciences, Université de Sherbrooke, Quebec, Canada; bResearch Center on Aging,
Institute of Geriatrics of Sherbrooke, Sherbrooke, Quebec, Canada
Introduction/Aim: Acetaminophen is one of the most
used analgesic. It’s mechanism of action is still unclear,
but the descending serotonergic pathways seems to be
involved. These pathways are part of the descending
pain inhibitory mechanism. Conditioned pain modula-
tion (CPM) is a commonly used experimental protocol
(thermode-cold pressor test-CPT-thermode) to evalu-
ate the effectiveness of the endogenous descending pain
inhibitory mechanism in humans. The aim of this study
is to explore if acetaminophen reinforces the CPM.
Methods: In this double-blind randomized con-
trolled-trial with cross-over design, 30 healthy volun-
teers were included and took 1g oral acetaminophen or
placebo. Heat pain stimulations (thermode, left for-
arm,2-min) were performed before and after the appli-
cation of a conditioning stimulus (CPT, 2min, 10°C),
also before the intake of medication (2nd and 3rd ses-
sion). The difference in pain intensity induced by the
heat pain stimulations before and after the CPT was
used to evaluate CPM effectiveness.
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Results: Pain intensity during CPT was comparable
in all 3 experimental sessions (P=0.5). Pain induced by
the heat pain stimuli decreased after CPT during the
three sessions (all Ps<0.05). CPM effectiveness was
similar during all three sessions and failed to reach
significant difference (P=0.08). Pain intensity before
and 45 minutes after the medication (acetaminophen/
placebo) was comparable (Ps>0.05).
Discussion/Conclusions: - Our results suggest that
descending pain inhibition effectiveness is not affected
by acetaminophen in healthy volunteers. The analgesic
effect of acetaminophen does not seem to be related to
descending serotoninergic pathways. As acetaminophen
is widely used, more investigation about its mechanism
of action is still required.
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Brief physical tasks evoke changes in pain intensity and pain threshold for
people with low back pain
Arthur Woznowski-Vua, Zakir Uddina, Daniel Flegga, Rebekah Wickensb, Andrea Aternalic,
and Timothy H. Widemana
aSchool of Physical and Occupational Therapy, McGill University, Montreal, Quebec, Canada; bSchool of Physical and Occupational Therapy,
Constance Lethbridge Rehabilitation Centre/McGill University, Montreal, Quebec, Canada; cPsychology, McGill University, Montreal, Quebec, Canada
Introduction/Aim: Standardized measures of sensitiv-
ity to physical activity (SPA) have emerged in recent
literature. These SPA measures, however, have mainly
focused on pain intensity changes, but not on changes
in pressure pain threshold (PPT) or mechanical tem-
poral summation of pain (TSP). The aim of this study is
to estimate the extent to which pain intensity, PPT, and
TSP change in response to brief physical tasks, among
people with low back pain.
Methods: Preliminary analysis of 28 participants,
characterized by low back pain lasting no more than
six months. Testing procedure included two pain-pro-
voking brief physical tasks: 6-minute walking task and
10-repetition lifting task. During the tasks, participants
rated their initial and peak pain intensity (0–100).
Before and after each task, PPT and TSP measures
were recorded (lower back and hands).
Results: Wilcoxon signed-rank test found signifi-
cantly greater pain was evoked from ten repeated lifts
than from a single corresponding lift, z = 3.635,
p < .0005. The walking task, however, did not provoke
a significant increase in pain intensity on paired-sam-
ples t-test, t(27) = 1.561, p = .130. Wilcoxon signed-
rank test found right hand PPT and left lower back PPT
to significantly decrease from pre-to-post walking task
(respectively z = −3.211, p = .001 and z = −1.970,
p = .049), but no other PPT measure showed significant
change. TSP remained stable throughout the brief phy-
sical tasks.
Discussion/Conclusions: Pain intensity and PPT
changed in response to brief physical tasks, but TSP
did not. These findings may inform future research
aimed at determining the best approach to SPA
measurement.
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Characteristics and global impression of change of patients admitted to a
chronic pain clinic in southeastern Ontario: an observational study
Etienne J. Bissona,c, Elizabeth Browna, Mary Anne Gooda, Kyle Vadera, Nader Ghasemloub,c,h, Ian Gilronb,c,h,
Ron Levyd, Jordan Millere, Dean A. Trippf, Rosemary Wilson c,g, Elizabeth VanDenKerkhofg, and Scott Duggana
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Introduction/Aim: This analysis presents characteris-
tics and global impression of change (PGIC) of patients
receiving care at the Chronic Pain Clinic, Kingston
Health Sciences Centre; and identifies associations
between clinical changes and PGIC.
Methods: Recruited patients completed a pain sur-
veillance questionnaire at initial and follow-up visits to
the clinic which included sociodemographics, medical
history, and measures reflecting the biopsychosocial
nature of pain. Descriptive statistics were performed
on initial and main follow-up measures. Using logistic
regression, we examined associations between PGIC
and improvement in pain severity, pain interference,
and physical and emotional functioning (SF12v2 phy-
sical and mental composite score, PCS, MSC) at first
follow-up.
Results: Between September 2013 and March 2017,
779 patients had complete data on 2279 visits. Patient
characteristics were: 51 ± 16 (mean±SD) years of age,
61% female, 51% on opioids, and 41% on at least 3 pain
medications. At initial visit, pain severity was moderate
(55.7 ± 24.7/100), pain interference was moderate
(6.2 ± 2.2/10), PCS was 2 SD below norms
(31.7 ± 9.9), and MCS was 1 SD below norms
(39.8 ± 11.9). Most common pain locations were
lower limb (58%), lower back (55%), and neck and
shoulder (54%); 60% had evidence of neuropathic
pain. At first follow-up, 46% of patients reported
some change, 26% reported moderate change or better,
and PGIC was associated with improvement in pain
severity, PCS, and MCS.
Discussion/Conclusions: Patient characteristics are
comparable to other larger pain registries.
Improvements in pain severity, physical and emotional
functioning are independently associated with PGIC,
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Automatic pain level classification with physiological signals using machine
learning
Weina Jina, Diane Gromalaa, Junbo Baob, Yabin Guob, Tianpei Shenb, and Oliver Schulteb
aSchool of Interactive Arts and Technology, School of Computing Science, Simon Fraser University, Surrey, British Columbia, Canada; bSimon
Fraser University, School of Computing Science, Burnaby, British Columbia, Canada
Automatic Pain Level Classification with Physiological
Signals using Machine Learning
Although patients’ self-reports are recommended to
be the primary measure of pain, objective pain assess-
ment with physiological signals has the potential to
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augment self-reports in recognizing pain for patients
who have language barriers or cognitive impairment. In
this study, we built machine learning models for pain
level recognition with physiological signals from 5
channels: Electrocardiograph (ECG), Galvanic Skin
Response (GSR), and Electromyography (EMG) at cor-
rugator, zygomaticus and trapezius muscles. With raw
data readings from the biosensors, we experimented
with end-to-end Recurrent Neural Network (RNN)
models and reached 70.05% accuracy on pain level 0
(no pain) against level 4 (highest level of pain, i.e.: pain
tolerance) discrimination with two-layer neural net-
work of Gated Recurrent Units (GRU) cells.
Introduction/Aim: Accurate pain assessment is cru-
cial to timely and proper pain management. Although the
current pain assessment methods mainly rely on subjec-
tive self-report scale, for patients with language barriers or
cognitive impairment, traditional pain assessment tools
such as behavioral or functional assessment methods are
laborious and often requires special training. Recent
research that attempt to develop objective pain assess-
ment includes inferring pain level from facial expressions
and/or physiological signals. When suffering from pain,
the state of the autonomic nervous system changes and
the peripheral signals can be read from biosensor mea-
sures such as Electromyography (EMG),
Electrocardiography (ECG) and Galvanic Skin Response
(GSR). Once solid inferences from these data are vali-
dated, the peripheral physiological signals then can be fed
into a machine learning model to estimate the pain level.
With the popularity of wearable technology, inferring
pain from physiological signals has the potential to
become an adjuvant objective pain assessment tool for
those who are suffering from pain in silence. The aim of
this study is to explore machine learning in pain level
recognition with physiological signals. We built 6 differ-
ent machine learning models for pain level recognition
and compared them.
Methods: We used the BioVid Heat Pain Database
generated by Walter et al.. 2012 1 The data was col-
lected from 86 healthy participants and consists of 8600
samples. In the experiment, various pain levels (from 0
to 4, 0 is no pain, 1 is pain threshold, 4 is pain toler-
ance, 2 and 3 are levels between 0 and 4) were elicited
by a thermode on the right arm. During the pain
window period of 5.5 seconds, 5 channels of physiolo-
gical signals were recorded: Electrocardiography
(ECG), Galvanic Skin Response (GSR), and
Electromyography (EMG) at 3 muscles (corrugator,
zygomaticus and trapezius muscles). A detailed descrip-
tion of how this dataset was collected is in. 1
We built many-to-one RNN models for sequence
classification. To increase the discriminating capacity,
the RNN models have two layers, with 128 nodes in
each layer (Figure 1 top). We experimented with differ-
ent RNN cell settings in each layer: (1) long short-term
memory (LSTM) cells in the two layers; (2) gated recur-
rent units (GRU) cells in the two layers; (3) GRU cells in
the first layer, and LSTM cells in the second layer.
In addition to the generic RNN models, we also
build hybrid RNN+SVM (Support Vector Machine)
models for each of the above settings. To increase
the discriminating capacity, we replaced the last layer
of fully-connected cells with the SVM classifier. In
concrete terms, we trained the RNN model first.
Next, we fed each training sample into the trained
RNN model and calculated the second RNN layer as
feature vectors. We used the RNN models to extract
features automatically. Instead of feeding the last fully-
connected layers with logistic regression, the extracted
feature vectors were fed into SVM as training data
(Figure 1 bottom).
The RNN model is implemented with Keras 2.1.0,
and the SVM classification is built with sklearn library.
Results: As shown in Table 1, the highest classifi-
cation accuracy (70.05%) for recognizing 0 (no pain)
Figure 1. Model architecture of RNN (top) and RNN + SVM (bottom).





nst 4 (highest level of pain, i.e.: pain tolerance) is the
generic RNN model with two layers of GRU cells.
Since the GRU cell has fewer number of parameters
than LSTM, for this relatively small dataset, it
reached better results than LSTM models.
Compared to the generic RNN models, the hybrid
RNN+SVM models showed some trends in slightly
increasing the accuracy, but the general improvement
is not prominent.
Discussion/Conclusions: We experimented with 6
different models to automatically recognize pain levels
inferred from physiological signals. To save the manual
feature engineering, we also built RNN models with the
raw sequential data, and reached 70.05% accuracy on
discriminating pain level 0 (no pain) against level 4
(pain tolerance) with a two-layer neural network of
GRU cells. Limited by the small numbers that comprise
the dataset, however, the end-to-end RNN model did
not reach satisfying accuracy. Compared with generic
RNN, the hybrid RNN+SVM architecture did not sig-
nificantly improve the performance for sequential clas-
sification. Nevertheless, the 70.05% accuracy suggests
that repeating this approach using a much larger data-
set may reveal the potential for a machine learning
approach.
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Development of the chronic pain integration questionnaire
Research poster abstract
Kathryn Deshaiesa, Sharon Kaasalainenb, and Noori Akhtar-Daneshb
aSchool of Nursing, St. Clair College, Windsor, ON, Canada; bSchool of Nursing, McMaster University, Hamilton, ON, Canada
Introduction/Aim: The primary objective of the study
was to develop and test the psychometric properties of
a chronic pain integration questionnaire (CPIQ) and
examine several proposed relationships between
chronic pain and integration constructs; enhancing
knowledge of adjustment in chronic pain.
Methods: The current study employed a quantitative
methodological design with psychometric methods.
Additional measures used in the analysis were the
Chronic Pain Acceptance Questionnaire (CPAQ), the
Acceptance and Action Questionnaire (AAQ-II), a
measure of health (SF-12v2), and a visual analog scale
of social support.
Results: Analysis revealed test-retest reliability
(ICC = .88); internal consistency reliability (α = .72);
and beginning evidence of validity as demonstrated
through confirmation of four research hypotheses:
positive correlation with the CPAQ (.36; p ≤ .01); nega-
tive correlation with the AAQ-II (-.39; p ≤ .01); positive
correlation with mental and general health of the SF-
Table 1. Pain classification accuracy percentage (%) with RNN models of different cell settings. The numbers 0–4 denote pain level
0–4 (0: no pain, 1: pain threshold, 4: pain tolerance; 2 and 3 are levels between 0 and 4). GRU: gated recurrent units cell; LSTM: long
short-term memory cell; SVM: support vector machine.
GRU GRU + SVM LSTM LSTM + SVM GRU/LSTM GRU/LSTM + SVM
0 vs. 1 vs. 2 vs. 3 vs. 4 24.3 26.75 25.46 25.82 24.19 24.81
0 vs. 1 vs. 4 44.18 44.24 47.48 43.5 48.45 43.21
0 vs. 1 49.41 53.03 46.8 50.32 48.25 50.17
0 vs. 2 49.12 51.77 45.34 50.44 49.42 50.12
0 vs. 3 54.06 55.73 56.39 55.18 51.16 54.22
0 vs. 4 70.05 66.91 61.63 64.09 66.27 65.49
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12v2 (.45 and .23 respectively; p ≤ .01) and social
support (.35; p ≤ .01). Additionally, three domains of
chronic pain integration were identified through
exploratory factor analysis (self-management; self-
awareness; intrinsic adjustment).
Discussion/Conclusions: Findings provide evidence
for the psychometric properties of the CPIQ and its
potential relationship to acceptance of chronic pain,
psychological flexibility, health, and social support.
The small number of items and ease of use enhances
its continued use in research and practice to under-
stand adjustment in chronic pain.
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Pain expectancies are associated with altered pain sensitivity in chronic low
back pain patients
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Introduction/Aim: Changes in central pain processing
have been shown in patients with chronic low back
pain (CLBP). Research has also shown that individuals
with high pain expectancies report higher pain intensity
and higher pain responses to noxious stimuli. However,
research has yet to examine whether CLBP patients
with high pain expectancies experience greater tem-
poral summation of pain, a frequently used index of
central nervous system sensitization. This study used
quantitative sensory testing to identify differences in
pain sensitivity between CLBP patients with high and
low pain expectancies.
Methods: Patients (N = 437) with CLBP completed
measures of pain intensity and pain expectancies prior
to undergoing standardized a psychophysical pain-test-
ing procedure designed to assess temporal summation
of mechanical pain. Patients were classified as having
high or low pain expectancies based on a median split.
Results: Results of independent samples t-tests indi-
cated that during the temporal summation task,
patients with high expectancies reported higher pain
ratings in response to the mechanical probes than
patients with low pain expectancies. Patients with
high pain expectancies also reported higher ratings of
painful after-sensations, and greater temporal summa-
tion of pain (p’s < .05).
Discussion/Conclusions: Taken together, these
results indicate that CLBP patients with high pain
expectancies show increased pain sensitivity and
enhanced pain-facilatory processes, compared to
patients with low pain expectancies. The findings of
this study provide further evidence for changes in the
central processing of pain in CLBP patients with high
pain expectancies.
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Changes in self-efficacy, fear of moving, specific goals and physical performance
of patients attending an interdisciplinary chronic pain program
Adria Franssona and Laura Katzb
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Introduction/Aim: The Michael G. DeGroote Pain
Clinic offers an interdisciplinary pain program for
patients with chronic pain. Research has demonstrated
that increasing self-efficacy and decreasing fear of
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moving is associated with increasing patients confi-
dence to move. As such, the aim of this study was to
evaluate the effect of this program on self-efficacy, fear
of moving, attainment of specific patient goals and
physical performance.
Methods: Questionnaires were administered and
completed by patients attending their first and last
day of an 8-day interdisciplinary chronic pain program.
The weekly program included group psych-educational,
fitness, goal setting and relaxation classes.
Questionnaires included the Pain Self Efficacy
Questionnaire (PSEQ), Tampa Scale of Kinesiophobia
(TSK), and Patient Specific Functional Scale (PSFS).
Physical performance measures were the 6 minute
walk test (6MWT), Timed Up and Go (TUG), and
forward flexion of the spine. Data were analyzed using
paired sample t-tests.
Results: The change in the 6MWT (t = 0–36,
p = 0.72), TUG (t = 0.43, p = 0.67), and forward flexion
(t = −0.25, p = 0.81) were not significant. However, the
changes in the PSEQ (t = −3.21, p < 0.01), TSK
(t = 2.10, p = 0.04), and the PSFS (t = −5.43,
p < 0.01) were significant post-program.
Discussion/Conclusions: Physical measures did not
significantly change pre- and post- 8-week Program,
however, the PSEQ, TSK, and PSFS did change. These
preliminary results imply that physiotherapists might
want to evaluate the responsiveness of the physical per-
formance measures being used, and continue to imple-
ment more functional and patient specific measures.
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The role of mTORC2 in the development of chronic pain
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Introduction/Aim: Neuropathic chronic pain can per-
sist for years as a result of nerve injury. Inflammatory
pain is commonly acute, and involves tissue damage due
to inflammation. Changes associated with the develop-
ment of pain involve the reorganization of pain circuitry,
and alterations in gene expression. mTOR is a highly
evolutionarily conserved serine/threonine kinase that
regulates cell homeostasis through key cellular processes,
including cell growth and proliferation, translation,
autophagy, and cytoskeleton organization. mTOR is pre-
sent in two structurally and functionally distinct multi-
protein complexes: mTORC1 (mTOR Complex 1) and
mTORC2. The activity of mTORC1 is required for the
development of chronic pain, via regulation of mRNA
translation. Much less is known about mTORC2, which
has recently emerged as a key signaling molecule in a
variety of cellular processes.
Methods: To study the role of mTORC2 in pain, we
selectively ablated rictor, a key protein within the
mTORC2, in Nav1.8-positive nociceptors. To ensure
that behavioural effects are not a result of abberant
developmental changes from the conditional knockout
of Rictor, immunohistochemistry and western blot ana-
lysis were carried out. We also performed experiments
to study the effect of rictor cKO on intracellular signal-
ing following inflammation and tissue injury.
Results: Our behavioural experiments demonstrate
that rictor conditional KO (cKO) mice exhibit reduced
hypersensitivity in a mouse model of inflammatory
pain, complete-freund’s adjuvant, but not in the
model of neuropathic pain, spared-nerve injury.
Discussion/Conclusions: In summary, our study
demonstrates for the first time the central role of
mTORC2 in nociceptors in the development of pain
hypersensitivity in response to inflammation.
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Structural plasticity of spinal dorsal horn touch circuitry in neuropathic pain
Noosha Yousefpour, Maria Aparicio, Samantha Locke, and Alfredo Ribeiro-Da-Silva
Pharmacology and Therapeutics, McGill University, Montreal, Canada
Introduction/Aim: Pain induced by light touch
(mechanical allodynia), is a symptom of neuropathic
pain. It is thought that loss of inhibitory control of
touch coding low-threshold mechanoreceptors
(LTMRs) in the spinal dorsal horn is implicated in
mechanical allodynia. This study focuses on nerve
injury induced morphological changes in pre-synaptic
inhibition on the central terminals of LTMRs and aims
to find what mechanism underlies these changes. We
hypothesize that loss of synapses between LTMRs and
spinal GABAergic inhibitory neurons contributes to
mechanical allodynia, and this loss is mediated by
microglia.
Methods: Using Minocycline, we chronically inhibited
microglia in neuropathic and control rats and measured
mechanical allodynia weekly. After three weeks, we exam-
ined the effect of peripheral nerve injury and microglial
inhibition on the integrity of LTMR terminals in the rat
dorsal horn. Confocal and ultrastructural immunocyto-
chemistry for LTMRs, inhibitory neurons and microglia
were used to compare number of pre-synaptic inhibitory
inputs per LTMR terminal and microglial engulfment of
inhibitory synaptic elements, respectively.
Results: Following nerve injury, there was a loss of
pre-synaptic inhibitory input on LTMRs. Compared to
vehicle-treated rats, neuropathic animals treated with
minocycline showed reduced mechanical allodynia and
microgliosis. Furthermore, the loss of inhibitory
synapses on LTMR terminals was less in minocycline-
treated neuropathic animals.
Discussion/Conclusions: This study demonstrates
that in a model of neuropathic pain, microglia contri-
bute to mechanical allodynia by controlling a selective
removal of inhibitory pre-synaptic input on LTMR
terminals in the spinal dorsal horn.
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Effects of an exercise intervention on low back pain and cortico-limbic
connectivity: preliminary results
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Introduction/Aim: Several studies have shown that
exercise can decrease the pain, disability and comorbid-
ities associated with chronic low back pain.
Unfortunately, the mechanisms underlying these exer-
cise-induced changes for chronic low back pain are
unclear. A previous study (Baliki, 2012, DOI:10.1038/
nn.3153) found that greater nucleus accumbens (NAc)
- medial prefrontal cortex (mPFC) functional connec-
tivity predicted which subacute low back pain subjects
developed chronic low back pain (as opposed to those
who recovered). Here we investigated whether or not
NAc-mPFC functional connectivity is affected by
exercise.
Methods: Twelve people (11 female, 1 male, age
range 22–65) with chronic low back pain completed a
three month strength and cardiovascular training pro-
gram. At the beginning and end of the program, parti-
cipants underwent magnetic resonance imaging (MRI)
scans to assess brain functional connectivity. The
MATLAB toolbox CONN(17f) was used to test the a
priori hypothesis that the nucleus accumbens functional
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connectivity may play an important role in the effects
of the intervention on chronic pain.
Results: After the exercise intervention, pain
decreased significantly for the participants (Pre 4.33 ±
1.826, Post 2.42 ± 1.240, p < 0.01). Seed-to-voxel func-
tional connectivity with the seed in bilateral nucleus
accumbens revealed that functional connectivity to the
medial prefrontal cortex decreased after the three-
month exercise intervention (p-FWE = 0.005034, p--
FDR = 0.002902, p-unc = 0.000055).
Discussion/Conclusions: Our findings suggest that
NAc-mPFC connectivity, a potential indicator for sub-
acute to chronic low back pain development, is reduced
with exercise.
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Distress responses during vaccination as an indicator of early childhood mental
health
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Introduction/Aim: Distress regulation is established in
early childhood and is critical for the development of
children’s mental health and wellbeing. Routine vaccina-
tions in primary care provide a unique opportunity to
relate responses to a universal, relatively standardized,
distress regulation paradigm (i.e., pain-related distress)
to key developmental outcomes. The current study sought
to examine distress regulation during routine vaccination
in infancy and preschool as predictors of outcomes
related to children’s mental health in preschool.
Methods: As part of an ongoing longitudinal cohort,
172 parent–child dyads (53.2% male children and 86%
mothers) were videotaped during vaccinations in infancy
and preschool, and subsequently participated in a full-day
psychological assessment in a university lab. Videotapes
were coded for child pre-needle distress (baseline dis-
tress), immediate post-needle pain-related distress reac-
tivity (immediate distress reactivity), and pain-related
distress regulation (distress regulation). Parent sensitivity
during the preschool vaccination was also coded. Parents
rated their child’s internalizing problems, externalizing
problems, and behavioural symptoms at 4–5 years.
Results: Two significant main effects were found: (1)
externalizing behavior was positively predicted by base-
line preschool pain-related distress at p ≤ 0.01
(β = 0.23); and (2) behavior symptoms were positively
associated with baseline preschool pain-related distress
(β = 0.17, p < 0.05). Parent sensitivity did not moderate
the association between any child distress behaviors
and socioemotional development indicators.
Conclusion: Child distress behaviors prior to injec-
tion, regardless of parent behavior, during the vaccina-
tion context may provide valuable information to
health care professionals about child socioemotional
functioning in the behavioral and emotional domains.
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Predictors of response of persons participating in an intensive interdisciplinary
program for treament of chronic pain
Adria Franssona and Jean Wesselb
aMichael G. DeGroote Pain Clinic, McMaster University Medical Centre, Hamilton, Ontario, Canada; bRehabilitation Science, McMaster
University, Hamilton, Ontario, Canada
Introduction/Aim: The Michael G. DeGroote Pain
Clinic offers an intensive 4-week interdisciplinary pro-
gram for persons with chronic pain. The aim of this
study was to determine if measurements taken at entry
to the program could predict changes in self-efficacy,
fear of movement and physical performance.
Methods: The data for analyses came from 222
(112 F, 110 M) consecutive patients admitted to the
pain program over a 47 month period. The program
included daily psycho-educational, fitness and relaxa-
tion classes, weekly group activation events and indivi-
dual treatment with any team member. Cognitive
behavioural therapy techniques were used within each
component. The outcomes of interest were the changes
in the Pain Self-Efficacy Questionnaire (PSEQ), the
Tampa Scale of Kinesiophobia (TSK) and the Six
Minute Walk Test (6MWT). Each of these change
scores was the dependent measure in a regression equa-
tion with age, gender, number of painful body parts,
number of co-morbidities and baseline scores of PSEQ,
TSK and 6MWT entered as independent measures.
Results: For all three change scores, the best predic-
tor was the baseline value of the measure (PSEQ
r = −0.426, TSK r = 0.409, 6MWT r = −0.176).
Adding the other independent variables resulted in
values of r = 0.466 (r2 = 0.218), r = 0.460 (r2 = 0.211)
and r = 0.271 (r2 = 0.073) respectively.
Discussion/Conclusions: More than 20% of the var-
iance in changes in self-efficacy and fear of movement
was explained by the baseline variables. The changes
were greater in participants who started with poorer
scores in all outcomes.
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Sex differences in analgesia induced by conditioned pain modulation, hypnosis
and placebo treatments
Janie Damiena, Guillaume Léonardb, Philippe Chalayea, and Serge Marchanda
aNeurosurgery, Université de Sherbrooke, Sherbrooke, Canada; bSchool of Rehabilitation, Université de Sherbrooke, Shebrooke, Canada
Introduction/Aim: Analgesia induced by hypnosis, pla-
cebo and conditioned pain modulation (CPM) rely on the
activation of endogenous pain inhibitory mechanisms.
These pain-inhibitory effects could be related and involve
sex differences. This study investigates the relationships
between pain reduction produced by CPM, hypnosis and
placebo treatments and explores sex differences.
Methods: Twenty-four healthy adults (12 men and
12 women; 18–45 years) were enrolled in this study.
CPM was evaluated by comparing mean pain intensity
induced by a two-minute heat test stimulus (HTS)
performed before and after the cold pressor test (CPT;
two-minute immersion, 10°C). The same HTS was
completed before and after suggestions of analgesia in:
1) Standardized hypnosis intervention and 2) Placebo
tablets (presented as analgesics).
Results: Pain intensity decreased significantly after
CPT (p < .001), hypnosis (p < .001) and placebo
(p = .006) interventions. CPM procedure produced
significant pain relief in women (p = .008) and men
(p = .02). Hypnosis more effectively reduced pain in
women than in men (p = .04). In contrast, placebo
treatment was effective in men (p = .01) but not in
women (p = .1). No significant association was found
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between the hypoalgesic effects induced by CPM, hyp-
nosis and placebo (ps > .05).
Discussion/Conclusions: CPM, hypnosis and pla-
cebo treatments were effective in reducing experimental
heat pain in healthy adults. Findings suggest that the
hypoalgesic effects induced by counter-irritation
(CPM), hypnosis and placebo involve different mechan-
isms. Hypnosis was more analgesic in women and pla-
cebo was more effective for men. Our results suggest that
interventions relying on endogenous pain-inhibitory
mechanisms may present individual differences and
should be considered to optimize their analgesic effects.
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Genetic association studies of temporomandibular disorder: a comprehensive
review
Nicol Tugarinova, Marc Parisien a, Luda Diatchenko a, and Carolina B. Melotob
aThe Alan Edwards Centre for Research on Pain,McGill University, Montreal,Quebec,Canada; bFaculty of Dentistry, The Alan Edwards Centre
for Research on Pain, McGill University,Montreal, Quebec, Canada
Introduction/Aim: Painful temporomandibular disor-
ders (TMDs) are the second most commonly occurring
musculoskeletal conditions leading to pain and disability.
Familial studies have provided evidence for heritability of
TMD and genetic association studies have linked TMD to
many genetic variants. Here, we summarized the current
knowledge on the genetics of TMD and aimed to validate
the association of all genetic variants with reported asso-
ciations with TMD in independent cohorts.
Methods: Queries on MEDLINE/PubMed were per-
formed using “TMD” AND “genetic association” AND
“human” NOT “review”. “Genetic association” was
replaced with: “variant”, “polymorphism”, “genetic poly-
morphism”, and “single nucleotide polymorphism”. We
tested the association of all genetic variants with previously
reported associations with TMD in 3 independent cohorts:
the UK Biobank (UKBB, n = 167,320), the OPPERA
(n = 3,104) and Brazilian-TMD (BRZ, n = 636) cohorts.
Results: Sixty-six genetic variants (38 unique genetic
loci) have been associated with painful TMD in the litera-
ture. None were associated with facial pain in the UKBB.
In OPPERA, four variants exhibited nominally significant
associations with painful TMD: rs33389 (p = 0.041,
NR3C1), rs143383 (p = 0.030,GDF5), rs3918242
(p = 0.023,MMP9), and rs60249166 (p = 0.021,RXP2). In
the BRZ cohort, another two: rs4794106 (p = 0.032,
SGCA) and rs12901499 (p = 0.006,SMAD3). Meta-analy-
sis of OPPERA and BRZ cohorts revealed the significant
association of rs60249166 with painful TMD (p = 0.009).
Discussion/Conclusions: Our findings indicate that
rs60249166 (upstream of RXP2) is implicated in the patho-
physiology of painful TMD. This variant was identified by
a genome-wide association study (PMID:28081371) and
our finding reinforces the dependability of such data-dri-
ven studies. Themechanisms underlying the implication of
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Reporting of pain assessment and management throughout the entire neonatal
intensive care unit (NICU) stay
Adele Oroveca, Timothy Disherb, and Marsha Campbell-Yeoc
aBachelor of Science in Medical Science, Faculty of Science, Dalhousie University, Halifax, Canada; bSchool of Nursing, Dalhousie University, Halifax,
Canada; cSchool of Nursing, Departments of Pediatrics, Psychology and Neuroscience, Dalhousie University and IWK Health Centre, Halifax, Canada
Introduction/Aim: Despite strong evidence that
repeated pain exposure in neonates is associated with
adverse outcomes, inadequate pain assessment andman-
agement has been reported with less than half receiving
pain relief. This highlights the need to evaluate the
current status of pain assessment and use of pain reliev-
ing interventions in this population. The aim of this
study was to evaluate the level of pain assessment and
management in a cohort of hospitalized Canadian pre-
term neonates throughout their entire stay.
Methods: A secondary analysis of study data col-
lected from preterm neonates enrolled in a clinical
trial and supplemental chart review.
Results: The 242 neonates included in the study under-
went a total of 10468 painful procedures (4801 tissue break-
ing and 5667 non-tissue breaking with only 56.6% and
12.2% having a documented pain score using the
Premature Infant Pain Profile (PIPP) respectively). Of
those with a documented pain score the most likely proce-
dures to receive a pain score were heel sticks (60.8%),
venipunctures (58.4%) and peripherally inserted central
catheters (56.8%). Procedures least likely to receive a pain
score were suctioning (0.2%), tape removals (6.8%), and
endotracheal tube insertions (7.4%). Having a PIPP score
charted, having a tissue breaking procedure, and having a
procedure during the day were associated with an
increased likelihood of preprocedural pain relieving inter-
ventions. A pain-relieving intervention was only documen-
ted in 41.9% of procedures.
Discussion/Conclusions: There was considerable
variation in reporting and treatment of pain.
Increased efforts are needed to promote consistent
pain assessment and management.
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Psilocybin and cluster headache: case report and literature review
Mark A. Warea, Ziyu Xiaob, and Andrea Tonec
aDepartments of Family Medicine and Anesthesia, McGill University, Montreal, Quebec, Canada; bMedical student, McGill University,
Montreal, Quebec, Canada; cDepartment of Social Studies of Medicine, McGill University, Montreal, Quebec, Canada
A female (53y) experiences episodic cluster headaches
(CHs) since age 19. There is a family history of headaches.
She experiences episodic headache cycles behind the right
eye with unpredictable onset, duration, and intensity. Prior
treatments include calcium channel blockers, beta blockers,
tricyclic antidepressants, SSRIs & SNRIs, magnesium IV,
lithium, chiropractic, oxygen, anticonvulsants, topamax,
Botox, lidocaine, capsaicin, occipital nerve blocks, nabi-
lone, caffeine, solumedrol, ergotamine, melatonin, TENS,
prednisone, IM opiates and Imitrex injections.
In summer 2017, the patient self-administered “magic
mushrooms”. Patient had no history of illicit drug use.
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Patient ingested about 1/6 of a gram in June 2017. After 1½
hours this dosage had no effect, so she increased it to a total
of about 1/4 of a gram. She denied hallucinations; the only
side effect was excessive laughter. She ingested about ¼ of a
gramagain inAugust 2017, againwell tolerated. Thepatient
experienced a rapid resolution of the headache cycle.
“Magic mushrooms” contain psilocybin, a pro-drug of
psilocin, a 5-HT2A receptor partial agonist1 responsible
for the subjective effects of psilocybin.2 Psilocybin as a
possible treatment for cluster headaches was discovered3
by a patient in 1993. Psilocybin has been reported as
effective in 85% of patients surveyed4; for prophylactic
treatment (90%) and remission (91%). Compared to first-
line treatments such as verapamil, psilocybin showed
promise. In a 2017 qualitative study,5 psilocybin was
reported to be highly effective by patients suffering from
cluster headaches. Psilocybin deserves further research for
cluster headaches.
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Barriers and facilitators to using pain treatment during newborn screening
blood tests at a mother-baby unit
Carolina Lavin Venegasa,b, Monica Taljaardb,c, Jessica Reszela, and Denise Harrison d,e
aChildren’s Hospital of Eastern Ontario Research Institute, Ottawa, Canada; bSchool of Epidemiology and Public Health, University of Ottawa,
Ottawa, Canada; cOttawa Hospital Research Institute, Ottawa, Canada; dChildren’s Hospital of Eastern Ontario, Canada; eSchool of Nursing,
University of Ottawa, Ottawa, Canada
Introduction/Aim: Newborns undergo newborn
screening blood tests. Breastfeeding, skin-to-skin care
(SSC) and sweet solutions effectively reduce pain, how-
ever these strategies are inconsistently used.
Methods: A cross-sectional web-based survey admi-
nistered to nurses working at a mother-baby unit. The
15-item questionnaire included demographics, nurses’
pain management practices during newborn screening
(closed-ended questions) and open-ended questions
regarding barriers and facilitators to using pain treat-
ment. Participants were invited to view a brief video
demonstrating breastfeeding, SSC, sucrose during
bloodwork and report their intention to use each
strategy on a 0 to 100 (0 = not at all likely, 100 = extre-
mely likely) scale. Descriptive statistics and content
analysis of open-ended questions was used.
Results: Thirty-six nurses participated in the survey
(response rate = 80%). Thirty-five (97%) reported
completing bloodwork outside the patient’s room,
and 20 (56%) stated parents were sometimes present
in the room during bloodwork. Breastfeeding was
sometimes (44%) or rarely (41%) used; SSC was rarely
(40%) or never (28%) used, while 53% reported often
using sweet solutions. After viewing the video, parti-
cipants were more likely to report an intention to use
sweet solutions (mean = 82, SD = 35) compared to
breastfeeding (mean = 44, SD = 36) or SSC (mean = 44,
SD = 26). Perceived barriers to using breastfeeding
and SSC were ergonomics, contextual factors (i.e. par-
ents asleep), time, side-effects and environmental bar-
riers. Barriers to using sweet solutions were no
parental consent, lack of confidence in effectiveness
and perceived side-effects. Facilitators included knowl-
edge about effectiveness, ease of use and availability.
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Discussion/Conclusions: Further work is warranted
to address barriers to using evidence-based pain treat-
ment for newborns during blood tests.
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The effects of cognitive fatigue on pain regulation
Bianca Chabota, Todd A. Vogela, Vanessa Tabryb, and Mathieu Roya
aDepartment of Psychology, McGill University, Montreal, Canada; bFaculty of Medicine, McGill University, Montreal, Canada
Individuals who suffer from chronic pain have been
shown to demonstrate reduced cognitive functioning
alongside their regularly experienced pain, significantly
impacting daily life.
That is, pain can interrupt and hinder one’s ability to
focus, thus making it more difficult to meet one’s goals.
Previous evidence from clinical research demonstrated
that individuals who showed impaired cognitive function-
ing were more susceptible to the development of chronic
pain. The present study aimed to assess how laboratory-
induced cognitive fatigue impairs cognitive functioning
and pain regulation. We investigated the consequences of
completing the cognitively demanding OSPAN Task on
subsequent pain perception and task performance in the
main experimental task. Healthy participants completed a
cognitively demanding task (2-back task) and a non-
demanding task (Left–Right arrow pointing task) while
receiving painful thermal stimuli. Our findings showed
that participants who were cognitively fatigued showed a
reduction in ability to regulate pain compared to those
who were not fatigued. These results suggest that cogni-
tive fatigue may interfere with one’s capacity to cope with
and distract oneself from pain.
Introduction/Aim: Individuals who suffer from
chronic pain have been shown to demonstrate reduced
cognitive functioning alongside their regularly experi-
enced pain, significantly impacting daily life.
That is, interruption by pain can hinder one’s ability to
focus on meeting a cognitive goal. Previous evidence from
clinical research demonstrates that individuals who have
impaired cognitive functioning are more susceptible to the
development of chronic pain Attal et al.1 However, clinical
studies do not allow for the manipulation of presumed
causes, therefore a causal relationship of cognitive impair-
ments on pain perception and of the interrupting effects of
pain on cognition cannot be assessed. In the present study,
laboratory-induced cognitive depletion was administered
using the cognitively demanding OSPAN task prior to the
main experimental task to observe its effects on subjective
pain ratings and task performance. The main aim was to
assess how cognitive resource depletion affected pain reg-
ulation while performing a high-load cognitive task (i.e.
distraction).
Methods: Two groups of healthy young adults (control
group: n = 41 of 41, experimental group: n = 11 of 40) were
recruited to participate in the study. Participants completed
a computerized cognitive task in order to measure task-
induced analgesia—i.e., how a cognitively demanding task,
compared to a less demanding task, distracts one from pain
and therefore reduces pain ratings. More specifically, par-
ticipants completed a cognitively demanding task (2-back
task) and a less-demanding task (Left–Right arrow point-
ing task) while receiving painful thermal stimuli. The
Operation-Span Task [OSPAN, Unsworth et al.2) was
completed twice by the experimental group in order to
deplete cognitive resources. Meanwhile, the control group
did not complete any further tasks.
Results: The variances between the two groups were
found to be unequal, Levene’s F(1) = 6.99, p = .011, there-
fore Welch’s t-test was used to examine mean differences
between groups. Participants in the experimental group
whose cognitive resources were depleted prior to perform-
ing the main task showed a near-significant reduction in
task-induced analgesia compared to those who were not
depleted, t(48.8) = 1.77, p = .082. In other words, a high-
load task was less effective at reducing pain ratings when
participants were cognitively depleted prior to performing
the task. No differences were found in performance on the
2-back task between the two groups, Student’s t(49) = 0.67,
p = .507.
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Discussion/Conclusions: These results suggest that
cognitive fatigue may interfere with one’s capacity to
distract oneself from pain. Furthermore, chronic pain
patients—who constantly experience cognitive difficul-
ties—may have more difficulty in distracting themselves
from pain and thus achieving cognitive goals.
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Increased pain sensitivity and decreased opioid analgesia in t cell-deficient mice
and implications for sex differences
Sarah F. Rosen, Boram Ham, Michael Haichin, Ilana Walters, Sarasa Tohyama, Susana Sotocinal,
and Jeffrey S. Mogil
Psychology, McGill University, Montreal, Canada
Introduction/Aim: The processing of pain in the cen-
tral nervous system is now known to have an important
immune component, including T cells of the adaptive
immune system. T cells have been shown to release
endogenous opioids, and although it is well known
that opioids have effects on T cell populations, very
little attention has been given to the converse: how T
cells may affect opioid regulation.
Methods: CD-1, CD-1 nude, Rag1 null mutant and
Cd4 null mutant of both sexes were used. Behavioral tests
performed include Tail Withdrawal and Formalin Test.
Morphine was given intraperitoneal at various doses.
Results: We find here that in addition to displaying
significantly increased baseline pain sensitivity across var-
ious pain modalities, T cell deficient mice exhibit pro-
nounced deficiencies in morphine inhibition of thermal
or inflammatory pain. Nude mice are also deficient in
endogenous opioid-mediated analgesia, exhibiting no
stress-induced analgesia from restraint. The relevant T cell
subpopulation appears to be CD4 + T cells, since adoptive
transfer of them but not CD8+ cells into nudemice rescues
both the pain and morphine analgesia phenotypes. As pre-
viously reported, we also observe a sex difference in CD-1
mice, with females requiring 2–3-foldmoremorphine than
males to produce equal analgesia. Nudemice display no sex
differences in morphine analgesia, and the sex difference is
restored in nude mice of either sex receiving CD4 + T cells
from CD-1 donor male or female mice.
Discussion/Conclusions: These results suggest that
CD4 + T cells play an as yet unappreciated role in opioid
analgesia, and may be a driver of sex differences therein.
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Spinal disinhibition during forced walking in a rat model of inflammatory arthritis
Samantha Lockea, Noosha Yousefpourb, and Alfredo Ribeiro-Da-Silvab
aIntegrative Program of Neuroscience, McGill University, Montreal, Canada; bPharmacology and Therapeutics, McGill University, Montreal, Canada
Introduction/Aim: Movement-related pain is a major
complaint of arthritis patients and remains poorly
managed. In inflammatory arthritis, inflammation and
pain do not always correlate, suggesting that mechan-
isms other than overt inflammation are involved.
Microglia activation and spinal disinhibition are docu-
mented in neuropathic pain models but remain under-
investigated in arthritis models.
Methods: Following ankle joint CFA injection, weight
bearing assessment was performed before and after tread-
mill walking. Sham and CFA-treated animals were divided
into either walking or non-walking groups. At 4 weeks
post-CFA, 2 hours after walking, animals were sacrificed
and processed for immunohistochemistry. Spinal neuronal
activation was assessed using anti-fos antibodies, inhibitory
neurons and microglia were identified with antibodies
against paired box transcription factor (Pax2) and ionized
calcium binding adaptor molecule 1 (Iba1), respectively.
Antibodies against complement factors complement initi-
ating factor C1q and C3 were used.
Results: Weight bearing showed a greater distribution
of weight to the uninjured paw following walking as com-
pared to the non-walking distribution. In the dorsal horn,
fos expression was maximal in walked CFA-treated rats
compared to non-walked CFA-treated animals, with the
least fos expression in sham animals. Compared to sham
groups, CFA-treated groups showed less activation of inhi-
bitory neurons. Microgliosis was observed in CFA-treated
spinal cords and walking resulted in differentially altered
morphology of these cells in sham and CFA animals.
Discussion/Conclusions: These data suggest that forced
walking induces changes in the spinal cord and weight
bearing reflective of a pain state and that neuropathic-
changes may underlie pain in relation to movement in
this model.
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Influence of reward on pain perception and task performance
Todd A. Vogela, Vanessa Tabryb, and Mathieu Roya
aDepartment of Psychology, McGill University, Montreal, Quebec, Canada; bFaculty of Medicine, McGill University, Montreal, Quebec, Canada
Pain is a salient signal that interrupts current behavior
and directs attention to itself. While this disruption
may be advantageous evolutionarily, often we wish to
suppress the pain signal to continue pursuing our goals.
Engagement in a demanding cognitive task has been
shown to reduce pain perception by distracting oneself
from concurrent pain (e.g., Verhoeven et al., 2010). In
this way, a trade-off between pain perception and per-
formance of a task is observed. However, the mechan-
isms driving this trade-off are less clear. Here we
investigated how the value of a task in the context of
pain is influenced by additional monetary incentives.
Introduction/Aim: To examine how the value of a
cognitively demanding task influences ongoing pain
perception and task performance.
Methods: Ten people were recruited for the study.
Participants completed a computerized task examining
task analgesia, i.e., how a cognitively demanding task
reduces ongoing pain perception compared to a less
demanding task. During the task, participants received
thermal stimulations while performing either a high-
load 2-back task or a low-load Left–Right arrow task.
For half of the trials, participants could win bonus
money for good performance. No reward was offered
for the other half of trials.
Results: Preliminary results revealed a main effect of
reward whereby a rewarded cognitive task was more
effective at reducing pain perception (i.e., more dis-
tracting) compared to a non-rewarded task, F
(1,9) = 12.73, p = .006. An near-significant interaction
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between reward and task difficulty suggested that this
effect of reward occurred only when the task was diffi-
cult (i.e., 2-back task), F(1,9) = 4.49, p = .063
Discussion/Conclusions: These findings suggest
that reward and the value of a task may influence
one’s motivation and ability to distract from pain and
continue in the pursuit of a goal.
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Modulation of pain in human Thoracolumbar spinal cord: an fMRI investigation
Ali Khatibi a, Hamed Dehghanib, Amir Hosein Batouli b, and Mohammad Ali Oghabianb
aMcConnell Brain Imaging Centre, Montreal Neurological Institute, McGill University, Montreal, Canada; bNeuroimaging and Analysis group
(NIAG), Tehran university of Medical sciences, Tehran, Tehran, Iran
Introduction/Aim: All theories of pain processing
emphasized the role of the spinal cord but due to
methodological limitations few studies used fMRI
(and specifically BOLD signal) to characterize pain
processing in the human spinal cord. Here, we aimed
to investigate feasibility of imaging pain processing and
pain modulation in the Thoracolumbar spinal cord.
Methods: Eighteen healthy male volunteers were
scanned using a Siemens-Prisma-3T scanner (ZOOMit
sequence, TR = 3000ms; Res = 2.5 × 2.5 × 4mm).
Pressure-pain (m = 4.691 ± 0.577kg; 120% of the parti-
cipant’s threshold) was applied in three blocks of 10 on
the L5 dermatome. Before the second block, an ice-
pack was placed on the forearm of the subject inside
the scanner and was removed before the third block.
Image processing was done using the SCT, FSL and in-
house Matlab programs. To increase signal quality, the
PNM was used for physiological noise removal,
whereas slice-wise spinal motion parameters was used
for movement-artifact detection. Group-level statistics
were corrected for multiple comparisons using the GRF
approach at the cluster-level (Z > 2.3, p(cluster)<0.05).
Results: Pain ratings showed that subjects perceived
significantly less pain during the second block than the
other two. Imaging results revealed that the activation
following painful stimulation was observed at between
T11-12 (Vertebral), ipsilateral to pain stimulation site
and toward the dorsal horn. Modulation of activity
during the second block was observed at T11.
Discussion/Conclusions: The DNIC protocol used
in this study could significantly reduce pain in subjects
and it was associated with the modulation of observed
activity in the corresponding spinal cord segments.
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The importance of integrating pain awareness and knowledge into the training
of future health and safety at work professionals
Anaïs Lacasse a, Chúk Odenigbob, Nancy Juliena, and Nabiha Benyamina Doumaa
aDépartement des sciences de la santé, Université du Québec en Abitibi-Témiscamingue, Rouyn-Noranda, Canada; bÉcole de Santé publique,
Université de Montréal, Montréal, Canada
Introduction/Aim: While many pain-awareness cam-
paigns target healthcare professionals, the dissemina-
tion of said information within public spheres is critical
to aid in mitigation and rehabilitation efforts. A good
starting point is investigating the current knowledge
and attitudes of health and safety at work (HSW) stu-
dents since they are the believed (future) experts in the
workplace.
Methods: During the winter semester in 2015, a
web-based cross-sectional study was conducted
amongst 88 students enrolled in the distance learning
HSW undergraduate certificate program at the
Université du Québec en Abitibi-Témiscamingue
(Quebec, Canada). The study population was mostly
made up of field workers, human resource staff, tech-
nicians and managers wanting to increase their under-
standing of HSW.
Results: Although 75% of respondents were already
employed within HSW or human resources, only 13.6%
chose to take the optional 45-hour course dedicated to
pain within their program. A substantial proportion of
respondents reported to intervene in cases involving
acute (46.6%) or chronic pain (40.2%) in their line of
work. Half of the respondents (51.9%) were not aware
that chronic pain affects approximately 1 in 5 adults.
When compared to published data about the provincial
population, HSW students exhibited poorer knowledge
and more negative attitudes towards people suffering
from chronic pain (score of 35.4 ± 6.3 - Chronic Pain
Myth Scale) than other groups in Quebec (healthcare
professionals: 39.9 ± 4.1; chronic pain patients:
40.6 ± 4.0; people not suffering from chronic pain:
38.4 ± 4.7).
Discussion/Conclusions: Our results emphasize the
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Determining the predictive value of sensitivity to physical activity in objectively
measured activity levels in adults with chronic musculoskeletal pain
Daniel Flegga, Arthur Woznowski-Vua, Andrea Aternalib, Rebekah Wickensc, and Timothy H. Widemana
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Introduction/Aim: Previous research has highlighted
the challenge of predicting objective measures of daily
activity by showing the limited predictive value of
psychological factors and different indices of pain sen-
sitivity. The primary aim of this investigation is to
determine whether indices of Sensitivity to Physical
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Activity (SPA) predict objectively measured activity
levels in adults with musculoskeletal pain.
Methods: 70 participants with chronic (>3 months)
musculoskeletal pain performed the 6-Minute Walk
Test (6-MWT). SPA was measured by evaluating the
change in self-report pain intensity using a numeric
scale from 0 (no pain) to 100 (most pain imaginable).
Moreover, their peak pain during the task was
recorded. Participants were briefed at the end of a
training session on how to wear the triaxial acceler-
ometer on their hip for 9 days. The participants were
also shown how to log their wear times in a journal
provided to them. A Pearson’s correlation was run to
assess the relationship between SPA from the 6-MWT
and daily activity levels measured by an accelerometer.
Results: Analyses showed significant negative corre-
lations between peak pain and the distance traveled
during the 6-MWT with objectively measured physical
activity levels. However, SPA was not significantly
correlated with objectively measured physical activity
levels.
Discussion/Conclusions: This preliminary analysis
demonstrates that a SPA index from the 6-MWT does
not predict objectively measured activity levels in adults
with chronic musculoskeletal pain. Future research
should evaluate the predictive value of SPA measure
using lifting tasks.
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Does the radiographic severity of knee osteoarthritis correlate with the duration
of symptoms, pain intensity and medication use?
Laetitia De Poloa, Manon Choinièreb, Nathalie J. Bureauc, Madeleine Durandd, Alix Cagnina,
and Nicola Hagemeistera
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Introduction/Aim: The objective was to examine the
relationships between Kellgren-Lawrence osteoarthritis
(KL OA) grades, duration of symptoms, pain intensity
and medication use in knee OA patients.
Methods: Patients were included if they rated their
worst pain in the past 7 days≥4 on a 0–10 pain intensity
scale and if they had a radiographic KL severity
grade≥2 out of 4. Duration of symptoms in months
and type(s) of medication taken in the past 3 months
for pain relief of knee OA were recorded.
Results: 539 patients (66% of women) with a mean
age of 63.5 years participated (SD:9.3). Duration of
symptoms varied from 1 to 540 months (median = 48)
and a longer duration was weakly associated with
higher KL grades (Spearman’s r = 0.18,p < 0.001). KL
grades explained a small proportion of the variability in
the patients’ pain intensity scores (r = 0.15,p < 0.001).
30% of patients reported taking no pain medication;
acetaminophen, nonsteroidal anti-inflammatory drugs,
and other drugs/natural products were used by 34%,
42% and 24% respectively. 14% had had a cortisone
injection and 10% viscosupplementation. The correlation
between the number of distinct medication type taken
and KL grades was weak (r = 0.13,p < 0.001). The type of
medication was not related to KL grade, except weakly
for acetaminophen and cortisone, more used by patients
with higher KL grade (r = 0.15/r = 0.10, both p < 0.001).
Discussion/Conclusions: These results suggest that
patients with higher KL grades use the same medication
than patients with lower grades and that pain intensity
is largely unrelated to knee OA radiographic severity.
This stress the importance of tailoring interventions by
taking into account patient’s specific needs to improve
their condition.
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Mental health-related quality of life and work performance in adults with knee
osteoarthritis
Alix Cagnina, Manon Choinière b, Nathalie J. Bureauc, Madeleine Durandd, Laetitia De Poloa,
and Nicola Hagemeistera
aLaboratoire d’Imagerie et d’Orthopédie (LIO), École de Technologie Supérieure (ÉTS), Montréal, Québec, Canada; bAnesthésiologie,
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Introduction/Aim: The aim of this study was to deter-
mine the associations between mental health-related qual-
ity of life and loss of productivity while at work
(presenteeism) among workers with knee osteoarthri-
tis (OA).
Methods: Patients were included if they rated their
worst pain in the past 7 days ≥4 on a 0–10 pain
intensity scale and if they had a Kellgren-Lawrence
(KL) OA severity grade ≥2 out of 4 on radiographs.
Mental well-being was assessed with the health-related
quality of life subscale of the SF12-v2 (M-QOLS) and
the Hospital Anxiety and Depression Scale (HADS).
Presenteeism was assessed with the Health and Work
Performance Questionnaire: participants rated their
performance during the past 4 weeks of work on a
0–100 scale (0 = the worst possible performance and
100 = no loss of performance).
Results: 212 patients from 53 clinics with a full or part-
time job participated. 57.5% were women, the mean age
was 57.1 years (standard deviation SD: 7.8). Mean scores
on presenteeism were lower than 90/100 in 84% of the
participants (mean = 78.1; SD:18.5), suggesting that a
majority experienced loss of performance at work.
Patients who had a M-QOLS<50 (mean standardized
score in the healthy population) had significantly lower
work performance (M-QOLS<50: 70.9, M-QOLS>50: 82.9;
p < 0.001). This was confirmed by the significant correla-
tion between presenteeism and HADS_depression scores
(r = −0.40; p < 0.001), but presenteeism was only weakly
correlated with HADS_anxiety (r = −0.19; p = 0.01).
Discussion/Conclusions: Poor mental health-related
quality of life and especially high depression levels were
associated with poor performance at work. These
results point out the need for a biopsychosocial
approach in the treatment of knee OA.
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Demographic and clinical factors related to pain and analgesia in newborns:
prospective study in neonatal intensive care units in Brazil
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Introduction/Aim: To identify the type and frequency of
stressful and painful procedures, the use of comforting
and analgesic strategies, and to identify the relation
between demographic and clinical variables with
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procedures and pain management during newborns’ hos-
pitalization in Neonatal Intensive Care Units (NICU).
Methods: This prospective study was conducted in
two Brazilian NICU between June 2014 and January
2015. Data were collected on a daily basis during new-
borns’ hospitalization. Quantitative analysis was per-
formed. The study was approved by local research
ethics committee.
Results: The 140 newborns included underwent
21.291 painful and stressful procedures during hospita-
lization. Of these, 18.131 procedures were considered
stressful and 3.160, painful. Opioids were poorly admi-
nistered (0.6%), and the most implemented non-phar-
macological strategies included comforting measures
(80.1%), breastfeeding (6.4%), skin-to-skin contact
(2.4%), and sweet solutions (2.0%). Significant correla-
tions between number of painful procedures and length
of hospitalization (0.964), weight gain (0.791), and head
circumference gain (0.427) were found. Negative corre-
lations between pharmacological analgesia and gesta-
tional age at birth (-0.601), and birth weight (-0.140)
were observed. For each day of hospitalization, the use
of non-pharmacological strategies increased by 3.4%
and pharmacological strategies, increased by 9.3%. For
each week of gestational age at birth, number of painful
procedures increased by 2.9, use of non-pharmacologi-
cal strategies decreased by 0.06%, and use of pharma-
cological strategies, increased by 23.7%.
Discussion/Conclusions: Neonates underwent a
high number of stressful and painful procedures and
pain management was suboptimal during their entire
hospitalization period. Changing practice strategies to
improve neonatal pain management are required.
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The role of intravenous lidocaine in the management of chronic neuropathic
pain of peripheral nerve origin
Zameer Pirania, Patricia Morley-Forstera, Larry Stitta, and Dwight Moulinb
aAnesthesia and Peri-Operative Medicine, Western University, London, Canada; bClinical Neurological Sciences and Oncology, Western
University, London, Canada
Introduction/Aim: Neuropathic pain results from
injury to the peripheral or central nervous system.
Consensus guidelines provide an evidence-based step-
wise pharmacological approach to treatment. However,
studies consistently show that 50 percent of patients do
not achieve adequate relief.
Several placebo-controlled studies show that IV lido-
caine infusion at 5 mg/kg provides significant pain
relief for neuropathic pain for up to six hours; but no
RCT has examined its long-term efficacy.
Our objective was to determine if IV lidocaine pro-
vides significant analgesia and improvement in quality
of life for up to four weeks in patients with chronic
neuropathic pain.
Methods: This was a single site randomized double-
blind, crossover trial. Subjects were randomized to
receive either intravenous lidocaine (5 mg/kg) or active
placebo infusion (diphenhydramine). After 4 weeks,
they returned for the alternate infusion. Data on aver-
age pain intensity, physical functioning, and quality of
life measures were collected for each week 1,2,3 and 4
as per IMMPACT recommendations.
Results: 34 subjects were enrolled. Mean age was
58 years with an average pain duration of 89.4 months
(±SD 57.4). The mean daily morphine equivalent dose
(MED) was 195.5 mg (±SD 163.4 mg). No difference
was observed at week 1,2,3, or 4 in pain intensity or in
secondary outcomes.
Discussion/Conclusions: This RCT did not show
significant long term analgesic or quality of life benefit
for chronic neuropathic pain. However, 80% of our
sample had diabetic neuropathy. There may still be a
role for IV lidocaine in other neuropathic pain disor-
ders of shorter duration.
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The role of vitamin D level and vitamin D receptor polymorphisms on migraine
in an Iranian population
Alireza Zandifara, Faraidoon Haghdoosta, Navid Manouchehria, Omid Shafaata, and Mohammad Saadatniab
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Introduction/Aim: The role of vitamin D as an effec-
tive anti-inflammatory agent is still unclear in patho-
genesis of migraine. There is no study to examine the
role of vitamin D level and VDR polymorphisms on
migraine simultaneously. To investigate the associa-
tions between 25(OH) D level and two vitamin D
receptor (VDR) polymorphisms (TaqI and FokI) and
migraine.
Methods: 142 newly diagnosed migraineurs and 158
controls, matched for age and sex were enrolled. 25
(OH) D plasma levels and genotypic and allelic fre-
quencies were assessed. T-test, chi-square, and logistic
regression analysis were used for data analysis.
Results: Vitamin D level was not significantly differ-
ent between cases and controls. Heterozygote genotypes
were statistically more frequent in the patients than the
controls both for TaqI and FokI. Also, heterozygote
genotypes (Ff/Tt) of VDR played an independent risk
factor role in migraine. The separate analysis of vitamin
D levels between different genotypes within cases and
controls showed a counteractive result. There was a
significant difference of level of vitamin D between
TT and Tt genotypes within controls (13.86 ± 8.81 vs.
9.67 ± 5.44, P < 0.05) and also a significant difference
between FF and Ff (14.50 ± 10.93 vs. 10.50 ± 7.28, P<
0.05) within cases.
Discussion/Conclusions: We found no relation
between migraine and serum vitamin D. However
TaqI and FokI gene polymorphisms of VDR are asso-
ciated with migraine but vitamin D levels between
different genotypes of VDR within cases and controls
showed a counteractive result. These results could be
elucidated no differences between the level of vitamin
D between migraineurs and controls.
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Effects of massage in reducing the pain and anxiety of the cardiac surgery
critically Ill- a randomized controlled trial
Madalina Boitora, Géraldine Martorellab, Andréa Maria Laiznera, Christine Maheua, and Céline Gélinasa
aIngram School of Nursing, McGill University, Montréal, Qc, Canada; bCollege of Nursing, Florida State University, Florida, USA
Introduction/Aim: To evaluate the effectiveness of
hand massage on the pain and anxiety of the cardiac
surgery critically ill.
Methods:
Design: A three-arm randomized controlled trial.
Setting: This study was conducted in a medical-sur-
gical intensive care unit in Canada.
Subjects: Adult patients who underwent elective car-
diac surgery, able to speak French/English and to self-
report symptoms, without a high risk of postoperative
complications were eligible.
Procedures: Patients were randomly allocated to
standard care plus either two 20-minute hand massages
(experimental), two 20-minute hand holdings (active
control) or two 20-minute rest periods (passive con-
trol/standard care). Pain intensity, pain unpleasantness,
anxiety, muscle tension and vital signs were evaluated
before, after, and 30 minutes later for each intervention.
Results: From the 83 patients recruited, 60 were
randomized (20 massage, 19 hand holding, 21 standard
care). After controlling for baseline scores, the massage
group reported significantly lower pain intensity, pain
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unpleasantness and anxiety for the 1st data collection
set compared to both hand holding and standard care
(ANCOVA, p < 0.02) with an average decrease of 2
points on a 0–10 scale. No statistically significant dif-
ferences were noted between hand holding and stan-
dard care for any of the symptoms. Similar results were
observed for the 2nd data collection set (n = 43).
Patients had decreased muscle tension post-massage.
Vital signs did not differ significantly between groups.
Discussion/Conclusions: Findings suggest that a 20-
minute hand massage in addition to routine postopera-
tive pain management can concomitantly reduce pain
intensity, pain unpleasantness and anxiety by 2 points
on average on a 0–10 scale.
CONTACT Madalina Boitor madalina.boitor@mail.mcgill.ca
© 2018 Madalina Boitor, Géraldine Martorella, Andréa Maria Laizner, Christine
Maheu, and Céline Gélinas. Published with license by Taylor & Francis Group,
LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
Associations between infant pain behaviours and heart rate measures during
vaccination across the second year of life
Jordana Waxmana, Miranda DiLorenzoa, Rebecca Pillai Riddella, and Hartley Garfieldb
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Introduction/Aim: Although multidimensional infant
pain scales are pervasive in the hospital setting, little
research has investigated the associations between
behavioural and physiological indexes in typically
developing infants within a pain context. The aim of
this study is to provide preliminary data on the rela-
tionship between infant pain behaviours and cardiovas-
cular indices during vaccinations across the second year
of life.
Methods: The data is part of an ongoing longitudi-
nal study that follows caregivers and infants through
the second year of life (12 [N = 82], 18 [N = 45], and
24 months [N = 33]) during their well baby visits.
Behavioural and cardiac data were simultaneously col-
lected from 1-minute pre-needle (baseline) until 3-min-
utes post-vaccination. Behavioural distress was
measured using the Face Legs Activity Cry
Consolability (FLACC) coding system (15-s epochs).
Heart rate (HR) and respiratory sinus arrhythmia
(RSA) values were calculated using MindWare technol-
ogies (30-s epochs). Bivariate Pearson’s correlations
were used to test the relationship between infant pain
behaviours and HR/RSA during the vaccination.
Results: Across the second year of life, FLACC and
HR were positively correlated across the baseline and
post-vaccination periods. Depending on the age of
measurement, FLACC and RSA were negatively corre-
lated at baseline (12-months) and post-vaccination (24-
months) periods. For both cardiovascular indices, the
strength of the correlations with FLACC increased
across the year (medium to large effect sizes, HR
r = .37-.80, RSA r = .33-.56).
Discussion/Conclusions: This study provides preli-
minary evidence that as infants develop over the second
year of life, physiological and behavioural indexes of
distress become increasingly associated.
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Gender differences in relation between headache-related disability and anxiety/
depression based on MIDAS and HADS questionnaires among migraine patients
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Introduction/Aim: Migraine is one of the most dis-
abling disorders in the world with a high score of
DALY. On the other hand, some evidence showed
anxiety and depression were more prevalent in patients
suffering from migraine. The objectives of the present
study were to determine whether headache-related dis-
ability correlates with depression and anxiety based on
MIDAS and HADS questionnaires and if that correla-
tion differs by gender.
Methods: In this cross-sectional study, we included
migraine patients based on ICHD-2 criteria from four
clinics in Isfahan, Iran. HADS and MIDAS were fulfilled
by the patients. Regards to odd questions summation of
HADS scores’ we determined depression score, and we
calculated anxiety score by summing the even questions
of HADS scores. Pearson correlation was used for calcu-
lating the relation between quantitative variables.
Results: In this study, 205 migraine patients with
mean (±SD) age of 31.05 ± 9.2 and 72.2% female
gender were included. There was a significant positive
correlation between depression and anxiety scores with
MIDAS total score in all of the patients (r = 0.38 and
0.36 respectively, P < 0.01). A separate analysis in male
and female subjects showed a high level of correlation
between depression/anxiety scores and disability only
in male subjects (r = 0.77 and 0.79 respectively,
P < 0.001). There was no significant relationship in
female subjects (r = 0.27 and 0.16 respectively).
Discussion/Conclusions: Results of this study
showed the correlations between headache-related dis-
ability and depression/anxiety were significantly higher
among male subjects than females. Probably gender is a
significant predictor of correlation between disability
and anxiety/depression in migraineurs.
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Chronic pain management among people who use illicit drugs in the context of
the “opioid crisis”: a qualitative study
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Introduction/Aim: Literature suggests that chronic
pain (CP) among people who use drugs (PWUD) is
both highly prevalent and undertreated. This study
aims to understand how PWUD with CP describe
their access to CP management in the context of opioid
prescription restrictions recommended by several
health authorities to address the “opioid crisis”.
Methods: This ongoing qualitative study is based on
in-depth interviews with community-based PWUD
who used either cocaine/crack, stimulants, heroin or
other opioids, and experienced CP for more than
3 months in Montreal (Canada). Interviews were ana-
lyzed through grounded theory comparative method.
Results: Seventeen participants have been interviewed
so far (07/2017 to 11/2017). A good number of them
reported having been denied prescription opioids for
pain relief, even those with severe CP. While this phe-
nomenon already existed, participants thought that phy-
sicians’ reluctance increased since the “opioid crisis”
became mediatic. The situation is further complicated
by the fact that participants cannot afford non-pharma-
ceutical alternatives such as physiotherapy. Furthermore,
several participants felt unfairly treated by physicians,
like if they were lying about their condition.
Discussion/Conclusions: Our findings are consis-
tent with studies documenting the presence of the
“drug-seeking-addict” representation among profes-
sionals treating PWUD for CP, and the powerlessness
of physicians due to insufficient alternatives to opioids.
This study suggests that the “opioid crisis” may con-
tribute to increased defiance among physicians towards
PWUD who suffer from CP. Actions are needed to help
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physicians recognize CP as a real issue for PWUD as
for any patient, and to improve pain management for
this population.
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Effect of pain severity on quality of life based on demographic features among
patients with migraine
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Introduction/Aim: Headaches compromise quality of
life (QOL) among migraine patients; however its effect
on QOL may vary based on demographic features. We
aimed to assess these effects on QOL assessments
between different headache severities among migraine
patients.
Methods: In this cross-sectional study, migraine head-
ache severity and QOL was assessed using HIT-6
(Headache Impact Test) and SF-36 questionnaires respec-
tively. Headache was categorized as either mild-moderate
or severe based on HIT-6 scores. Physical and mental
components of SF-36 were used for assessment of QOL.
Differences of QOL scores within each demographic fea-
ture across headache severity groups were assessed;
including gender, age, urban/rural residence, educational
attainment, occupation and weekly working hours.
Results: We assessed headache severity and QOL
among 209 migraine patients. The mean±SD of age
was 31.04 ± 9.1 years and 72.7% of the patients were
female. There was a significant negative correlation
between HIT-6 and both physical and mental compo-
nents(r = −0.15 and −0.4 respectively, P < 0.05).
Separate analysis of physical and mental SF-36 scores
based on demographic features revealed that despite the
primary assumption, when patients were female,
younger than 30, living in cities or had University
education, across the two headache severity groups
there were no significant differences between SF-36
physical scores; Also, SF-36 mental score was not sig-
nificantly different between headache severity groups
when patients had University degree.
Discussion/Conclusions: We found that in migraine
headache, certain demographic features including
female sexuality, younger age, urban life style and
advanced educations may impair the correlation
between headache severity and QOL (especially physi-
cal component), requiring attention during data
interpretation.
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Introduction/Aim: Children with cancer experience
pain, often severe and prolonged, throughout their dis-
ease and treatment. Knowledge-to-action gaps are well
documented and unfortunately, children with cancer
do not always receive the best pain management possi-
ble. Parents are increasingly using social media for
health information and the translation of evidence-
based health knowledge over social media has the
potential to reach parents when they need it most. We
aim to describe the reach (i.e., potential audience size)
of a social media campaign, ‘Making Cancer Less
Painful for Kids’ (#KidsCancerPain), intended to
improve parent awareness and use of evidence-based
pain management in children with cancer.
Methods: The campaign shared research evidence in
a parent-friendly manner via a partnership with Cancer
Knowledge Network (CKN). It was led by a team of
interdisciplinary scientists/clinicians, engaged a parent/
patient panel, and had the support of various well-
known cancer and pain organizations.
Results: The campaign (July 2016-September 2017)
consisted of a targeted dissemination of content about
children’s cancer pain via 1 Thunderclap, 7 blog posts,
3 videos, 9 social media images, 5 Facebook questions,
and 1 Twitter chat. Twitter social listening data indi-
cated a reach (i.e., estimated unique users who saw
#KidsCancerPain tweets) of 3.4 million with 6,812
tweets by 2,337 users. Additional reach analytics, such
as content views, will be presented.
Discussion/Conclusions: The #KidsCancerPain
campaign demonstrates the effectiveness of social
media and partnerships in reaching a large audience
to increase awareness. The impact of spreading
research evidence via social media on pain outcomes
in the pediatric oncology population should be
evaluated.
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The relationship between pain and somatization in pediatric populations: A
systematic review of the current state of the research literature
Katelynn E. Boernera, Amrit Dhariwalb, Katie Greenc, Andrea Chapmand, Theresa Newlovee,
and Elizabeth Stanfordf
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Introduction/Aim: Chronic pain and somatization are
highly prevalent experiences often emerging in child-
hood with significant functional consequences. The role
of somatization in pain is complex and there are con-
cerns about the potential stigma of classifying a
symptom as “somatic”. The aim of this review is to
describe the current research on the relationship
between pain and somatization in children/adolescents.
Methods: A search of electronic databases was con-
ducted; articles were included if the following criteria
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was met: (1) Empirical research published since 1991;
(2) Sample of minimum n=20 children/adolescents
aged 0-18 years; (3) Pain, somatization, and their rela-
tionship were measured.
Results: Searching retrieved 3,624 articles. Pilot test-
ing on a random sample of 200 articles resulted in
94.5% excluded due to duplication/not meeting eligibil-
ity criteria. The majority of eligible articles (73%)
described the prevalence of somatic symptoms in
patients with pain. Clinically significant somatization
is a common complaint in pediatric pain (particularly
abdominal pain), is more common in children with
recurrent pain than healthy children, and is associated
with worse clinical outcomes. Significant clinical pain
predicts later somatic symptoms (9% of articles), and
somatization is related to worse experimental pain out-
comes (18% of articles). Pain is also reported in more
than half of children with somatic symptom disorders
(18% of articles).
Discussion/Conclusions: Despite concerns about
the potentially stigmatizing use of the concept of soma-
tization, it continues to be reported in pediatric pain
research. The co-occurrence of pain and somatization
suggests shared mechanisms, and worse outcomes are
observed for youth who experience both.
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Causes and characteristics of inappropriate referrals to a community pain clinic
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Introduction/Aim: The study describes inappropriate
referrals to an interdisciplinary non-interventional
community pain clinic causing delays or rejection of
referred patients and consternation to both patients
and receiving facility
Methods: Data was collected on consecutive rejected
referrals and the physicians who made them. Rejected
referrals were classified as: Group A: Inadequate (lack
of supportive information and/or illegible); Group B:
Nothing to offer Group C: Out of scope of practice; and
Group D: outside the clinic’s catchment area.
Information regarding gender, university from which
the MD degree was obtained, specialty, languages spo-
ken, and years elapsed between graduation and start of
practice, was collected through the publicly available
administrative database of the College of Physicians
and Surgeons of Ontario.
Results: There were 68 referrals by 62 physicians.
Group A (inadequate) was by far the largest (33
rejected referrals by 31 MDs; 5 of whom had the
same referral rejected twice and 2 of whom had 2
separate referrals rejected); Group B consisted of 14
referrals; Group C of 7 referrals; and Group D of 14
referrals. Some physicians were “repeat offenders” and
belonged to more than one group. Group A included
22 Canadian University and 9 foreign university grad-
uates. Rejected referrals in general accounted for 25%
of all referrals to our clinic with only 1/5 of Group A
referrals resubmitted with appropriate information and
accepted.
Discussion/Conclusions: Further analysis will detail
the characteristics of the physicians and whether physi-
cians “learnt” to submit appropriate and comprehensive
referrals by analysis of our database of accepted referrals.
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Tetrahydrocannabinol (THC) Alleviates Pain in Neuropathic Morphine-Tolerant
Rats
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Introduction/Aim: In 2016, 64,000 people died from
opioid overdose in USA, mostly caused by opioid tol-
erance during pain treatments. THC has been proposed
as an alternative analgesic drug to opioid tolerance, but
few preclinical studies have assessed this hypothesis.
Methods: Wistar rats underwent sciatic nerve sur-
gery (n=4 non-tolerant, n=8 morphine tolerant). One
group was rendered morphine-tolerant (5 mg/kg, s.c.
twice daily for 7 days) and another treated with vehicle.
After day 7, both groups were treated with THC (2.5
mg/kg, i.p.) and then tested for mechanical allodynia.
In-vivo electrophysiology studies were conducted on
pronociceptive ON cells.
Results: After chronic treatment, morphine’s
potency decreased by 62% (15g to 8g). The antinoci-
ceptive effect of THC on both groups reached the same
maximal effect (~5.5g), but total analgesic effect was
lower in tolerant compared to non-tolerant group
(P<0.001). Indeed, THC decreased mechanical allody-
nia in tolerant rats (AUC=16.91±0.65) compared to
non-tolerant rats (AUC=21.52±0.34). This suggests a
cross-interaction between cannabinoid and opioid
receptors.
Similarly through electrophysiology recordings, ON
cells in morphine-tolerant rats showed a lower baseline
firing (44%) compared to non-tolerant rats. THC
reduced the firing rate in both groups, with a greater
effect observed in non-tolerant rats (45.7% vs. 33.7%).
Discussion/Conclusions: THC has analgesic effects
even in morphine-tolerant rats but to a lesser extent.
Moreover, chronic treatment with morphine decreases
ON cell baseline firing rate, suggesting an alteration in
neuronal plasticity which affects analgesic potential.
Altogether, these results suggests that THC has analge-
sic properties in morphine tolerance individuals, but to
a smaller degree.
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Safety and efficacy of medical cannabis in cancer pain: a retrospective analysis
Maria Fernanda Arboledaa, Erin Proskb, Vi Damc, Michael Dworkindd, and Antonio Viganoe
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Introduction/Aim: Medical cannabis (MC), though
still lacking high-quality evidence, is increasingly con-
sidered as a potential therapy to complement conven-
tional interventions for cancer pain management. This
retrospective study aimed to explore the safety and
effectiveness of MC in the treatment of uncontrolled
cancer pain.
Methods: A retrospective chart review of adult can-
cer patients assessed at Santé Cannabis Clinic between
April 2015 and July 2017 was conducted; patients who
experienced cancer pain rated ≥ 4/10 on the “average
pain” scale of the Brief Pain Inventory-Short Form
(BPI-SF) were selected.
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Results: Sixty patients had complete data at baseline
and three months follow-up (mean age 57.3 years, 35%
male). The most common types of cancer were: breast
(20%), prostate (13%), lung (8%) and pancreas (6%). A
combination of oral and inhaled MC (43.3%) along
with THC/CBD 1:1 ratio products (32%) were most
frequently prescribed. BPI scores for “average pain”,
“worst pain” and “pain interference” significantly
improved (Wilcoxon signed-rank test, p<0.0001). The
mean relative difference for “average pain” was 29%,
(95% CI: 20%-38%), for “worst pain” was 24%, (15-33)
and for “pain interference” was 29%, (17-41). Overall,
16 patients (26.7%) experienced side effects, all classi-
fied as mild or moderate, including drowsiness, dizzi-
ness and dry mouth.
Discussion/Conclusions:MC therapy, supervised
through a specialized clinic, was found effective and
safe for relieving cancer pain not adequately controlled
by conventional treatments. Further studies with bigger
samples and randomized, placebo controlled designs
are necessary to confirm these preliminary data.
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Introduction/Aim: The purpose of this study was to
predict changes in coping strategy use as measured by
the Chronic Pain Coping Inventory (CPCI) at dis-
charge from a four-week inter-disciplinary chronic
pain management program from the clinical scales of
the Minnesota Multiphasic Personality Inventory-2
(MMPI-2). Participants (n = 461; 216 males) were
patients with heterogeneous chronic pain referred to
the program by insurance companies, the workers’
compensation board, and Veterans Affairs. Patients
completed a set of questionnaires that assess various
pain–related variables at admission and discharge
including the CPCI and the MMPI-2.
Methods: Changes in coping strategy use was deter-
mined by CPCI difference scores between admission
and discharge. Paired t-tests were conducted to inves-
tigate the differences between each subscale of the
CPCI. Multiple regression was then used to predict
changes in significant CPCI subscale difference scores
with the clinical scales of the MMPI-2.
Results: Significant differences between admission
and discharge scores were found for all of the CPCI
subscales (p < 0.001) except Resting (p > 0.05). The
largest differences were obtained for Relaxation,
Exercise/Stretch and Pacing. Clinical scales 1 and 6 of
the MMPI-2 were predictive of the changes in the CPCI
subscale Relaxation scores. Changes in CPCI Relaxation
use were significantly predicted by Hs (Scale 1) scores
(Beta = –0.182, p < 0.05) as well as the Pa (Scale 6)
scores (Beta = –0.110, p < 0.05).
Discussion/Conclusions: Results showed that
patient scores on the MMPI-2 clinical Scales 1 and 6
are significant predictors of improvements in the cop-
ing strategy of Relaxation at discharge. This means
patients who score lower on these scales are more likely
to increase their use of Relaxation as a coping strategy
following the four-week interdisciplinary chronic pain
management program. These results are discussed
within the context of personality characteristics and
coping strategies in chronic pain. Further analysis
remains to explore gender differences and MMPI-2
clusters.
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Pain-related activity management patterns as predictors of treatment outcomes
in patients with fibromyalgia syndrome
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Introduction/Aim: This study sought to determine if
pre- to post-treatment changes in pain-related activity
patterns (i.e., overdoing, avoidant, pacing) are associated
with pre- to post-treatment changes in function (i.e.,
pain interference, psychological function and physical
function) in patients with fibromyalgia syndrome who
participated in either an operant learning or an energy
conservation based training in activity management.
Methods: Sixty-nine patients with fibromyalgia syn-
drome participated in an activity management treatment
(32 in an operant learning group and 37 in an energy
conservation group). Outcomes were assessed at pre-
and post-treatment, and patients provided demographic
information and completed measures assessing pain
intensity, pain interference, psychological function, phy-
sical function, and pain management activity patterns.
Three linear hierarchical regression analyses predicting
changes in pain outcomes from changes in pacing, over-
doing and avoidant activity patterns were performed.
Results: Changes in pain-related activity patterns
made significant contributions to the prediction of
changes in patients’ function. Specifically: (a)
increases in overdoing predicted reductions in pain
interference; (b) decreases in avoidance predicted
improvements in psychological function; and (c)
increases in pacing predicted improvements in physi-
cal function.
Discussion/Conclusions: This study provides sup-
port for a role of activity management treatment in
improved adjustment to chronic pain. Research is
needed to replicate and extend these findings, in
order to build an empirical basis for developing more
effective chronic pain treatments for facilitating
improved physical and psychological function in indi-
viduals with chronic pain.
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Prevalence of pain and analgesic adequacy in hospitalized adults in a University
affiliated hospital in Sao Paulo, Brazil
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Introduction/Aim: Our aims were to identify the pre-
valence and the impact of pain in hospitalized adults,
and to analyze analgesic adequacy.
Methods: This cross-sectional study was conducted at
the University Hospital of the University of Sao Paulo,
Brazil. Data collection was performed by trained research
assistants in two time-points of 24-hour period each, with
a 15-day interval. All adults and elderly patients hospita-
lized in six units during data collection period were
included. Data were obtained from medical charts and
from a structured interview at the bedside. The research
project was approved by local ethics committee.
Results: 134 patients were included, mean age 52
(±19.4) years, male (56.7%), 53.4% received clinical
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medicine care, 25.9% general surgery. During the inter-
view, pain was referred by 27.6% patients. In the
24 hours prior to the interview, 43.3% reported pain.
Mean pain score was 6.6 (±2.4), assessed with the
numerical verbal rating scale. Moderate pain (5 to 7)
was observed in 34.8% of the patients and severe pain
(8 to 10) in 42.0%. Pain affected patients’ mobility in
bed (61.2%), sleep (56.7%) and walk (52.2%). Half of
the prescriptions (50%) were not adequate for pain
intensity.
Discussion/Conclusions: High prevalence of pain
was identified in hospitalized adults (27.3% to 43.3%).
Patients reported moderate to severe pain that affected
the mobility in bed, sleep and walk. Pain control was
inadequate. Results confirm negative impact of pain on
recovery and self-care of patients and reinforce the
need of implementation of guidelines and policies for
pain management.
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Comparing health anxious beliefs in individuals with and without chronic or
recurring pain
G. S. Rachor and A. M. Penney
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Introduction/Aim: The occurrence of health anxiety
(HA) in chronic pain is associated with increased
disability, and often results in poor prognosis. HA is
characterized by increased awareness to somatic sen-
sations, as well as increased illness perceptions, such
as perceived likelihood of becoming ill, and perceived
severity of illness. Although researchers have identi-
fied somatic awareness and illness perceptions to also
predict outcomes in chronic pain, few studies have
examined these factors from a broader HA
perspective.
Methods: University students who self-reported as
either experiencing chronic or recurring pain
(n = 191), or no-pain (n = 173), completed the
Chronic Pain Grade Scale and Short Health Anxiety
Inventory (SHAI). Independent samples t-tests were
conducted to determine whether the pain and non-
pain samples significantly differed on scores of body
vigilance, perceived likelihood of illness, and
perceived illness severity, as measured by the SHAI.
Results: Results indicated that the pain sample
scored significantly higher than the non-pain sample
on measures of body vigilance, t (361) = 9.50, p < .001,
and perceived likelihood of illness, t (360) = 5.34,
p < .001, but not on perceived illness severity, t
(361) = −0.70, p = .48.
Discussion/Conclusions: The current findings sug-
gest that in comparison to individuals without chronic
pain, individuals with chronic pain are more likely to
report health anxious beliefs about somatic sensations
and perceive a greater likelihood of contracting illness.
These results further support the notion that HA in
chronic pain reflects broader health concerns that
extend beyond the underlying physical pathology of
the pain condition.
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Quebec serve and protect low back pain study: what about mental quality of
life?
Nabiha Benyamina Douma, Charles Côté, and Anaïs Lacasse
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Introduction/Aim: As of now, the impact of low back
pain (LBP) and its chronic state (CLBP) on mental
health-related quality of life (HRQOL) have never
been investigated among police officers. The present
investigation aims at studying this relationship using a
biopsychosocial model.
Methods: Between May and October 2014, a web-
based cross-sectional study was conducted among
Quebec police officers (Canada). Mental HRQOL was
measured using the Role Emotional (RE) and the
Mental Health (MH) domains of the SF-12v2 Health
Survey. The impact of CLBP on mental HRQOL (as
opposed to acute/subacute LBP or no LBP) was studied
with a multivariate linear regression model.
Results: Of the 3589 police officers who participated
in the study, 1013 (28.4%) reported CLBP. The mean
age of respondents was 38.5 ± 8.7 years and 32.0% were
females. The RE (44.1/100) and MH (49.0/100) mean
scores of the CLBP group were comparable to the
scores found in populations suffering from cancer or
heart diseases. Compared to officers without LBP, the
presence of CLBP was significantly associated with
lower RE (β: −0.068; p = 0.003) and MH (β: −0.062;
p = 0.002) scores. These relationships were not found in
the acute/subacute LBP group.
Discussion/Conclusions: Our results underscore
how frequent CLBP is among police officers and how
burdensome it is. Considering the importance of good
physical and mental health for this occupational popu-
lation, police organizations should be aware of this
issue and contribute to the efforts towards CLBP pre-
vention and management in the workplace.
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Using wechat to disseminate effective pain treatments for newborn blood
sampling in China
Jiale Hu a, Feng Xueb, Nanping Shenc, Leilei Yud, and Denise Harrison a
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Introduction/Aim: To disseminate knowledge about
the evidence based pain management strategies of
breast-feeding, skin-to-skin care and sucrose for new-
borns during blood work, Harrison et al developed and
posted a BSweet2Babies video on YouTube in multiple
languages including Chinese. However, in China,
YouTube is not accessible. This study aimed to disse-
minate the Chinese BSweet2Babies video through
WeChat, the most popular social media in China, and
evaluate the reach and acceptability.
Methods: A WeChat blog was developed, which
included the BSweet2Babies video and a survey link.
A comprehensive dissemination plan was implemented
to maximize views during one-year period (SEP15,
2017 to SEP14, 2018).
Results: After the first 2.5-month posting, the video
had 10,045 views, 166 “likes” and 215 completed sur-
veys. Eighty respondents were parents (37.2%). Over
half of respondents (60.9%) did not know any of the
pain management strategies. However, after viewing the
video, most viewers, who were not previously aware of
the pain management strategies, intended to use or
advocate for breastfeeding (71.6%), skin-to-skin care
(82.2%), and sucrose (80.3%). Nearly all respondents
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would recommend the video and found the video was
helpful and easy to understand. Around 40% respon-
dents felt the video was too long and 10% felt the
strategies were not easy to apply in real life.
Discussion/Conclusions: WeChat is a potentially
effective approach to disseminate evidence to parents
and health care professionals in China. However,
response rates to the survey are low, warranting
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Attitudes and practices regarding disability certification: a survey of Canadian
family physicians
Jason W. Bussea, Zain Izharb, Jagpreet Kalerc, Samantha Craigiea, Abishek Hariharand, Bilal Maqboole,
Hassan Ali Al Salehe, Priya Guptae, John Rivaf, Jaynendr Jadoog, Saeha Shine, Arnav Agarwalh, Brian Hongi,
Leyla Eryuzluh, Sheniz Eryuzluj, Chris J. Hongk, and Sohail Mullal
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cMedicine, Queens University, Kingston, Canada; dMedicine, Ross University, Iselin, New Jersey, USA; eHealth Sciences, McMaster University,
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Intro/aim: Employers and disability insurers require
documentation that an employee is medically unable
to work, which is often provided by family physicians.
Medical training, however, does not provide instruction
in disability assessment. We administered two surveys
to Canadian family physicians to determine knowledge
and attitudes, and approaches toward disability
certification.
Methods: We administered 3,000 surveys via fax
between May-December 2014. Responses were analyzed
descriptively. We used a multivariable model to assess
factors associated with physicians’ self-rated proficiency
at completing disability certification.
Results: 276 family physicians responded. Most
(94%) felt that medical training should include disabil-
ity certification, but only 40% believed their own train-
ing was adequate. Most (79%) considered disability
certification an unwelcome obligation, and 75%
expressed difficulty acting as a neutral examiner.
Many respondents (65%) felt relationships with
patients would suffer if they did not support disability
certification, with nearly half endorsing that patient’s
views determined their recommendation in cases of
uncertainty. In an adjusted model, only comfort with
assessing non-credible symptoms was significantly
associated with self-perceived proficiency at disability
certification (OR 0.45, 95% CI 0.26–0.76).
Discussion/Conclusions: Most family physicians
report discomfort and insufficient training to per-
form disability assessments, and conclusions may
often reflect patient’s beliefs rather than objective
findings.
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The effects of fibromyalgia on the working experience
Karim Mukhidaa and Wendy Carrollb
aAnesthesiology, Pain Management and Perioperative Medicine, Dalhousie University, Halifax, Canada; bSaint Mary’s University, Sobey School
of Business, Halifax, Canada
Introduction/Aim: Chronic pain conditions, such as
fibromyalgia, adversely affect individuals’ abilities to
work. The aim of this study was to examine, from the
perspective of patients, the effects that fibromyalgia
symptoms had on their ability to work, the challenges
that they encountered in the workplace that did not
foster their continued employment, the types of mod-
ifications to their work or workplace that they thought
would facilitate their productivity and ability to work,
and the role that health care providers can play in
aiding patients with their employment goals.
Methods: A systematic review of the qualitative lit-
erature regarding fibromyalgia and work was under-
taken using the PubMed and EBSCOhost databases
from 1982 to 2017. A descriptive review of the articles’
content was conducted to identify themes from the
findings of the studies.
Results: A variety of themes emerged from the review
including: i) the work experience being a challenging one
with which to cope; ii) relationships being strained at
work; iii) repercussions of fibromyalgia on subjects’ atti-
tudes towards work and its relation to life outside of work;
and iv) subjects’ perspectives on the possible solutions to
helping them better cope with fibromyalgia and work.
Discussion/Conclusions: Based upon these findings
we highlight strategies that potentially could foster con-
tinued employment of patients with fibromyalgia and
the ways in which health care providers can support
patients’ employment goals by collaborating with
patients and their employers, dispelling stigma regard-
ing the illness, and providing practical and specific
advice regarding workplace accommodations.
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Chronic opioid toxicity as a clinically important concept. A narrative literature
review
Irina Kudrinaa, Yoram Shirb, Gillian Bartletta, and Leon Tourianc
aDepartment of Family Medicine, McGill University, Montreal, Canada; bThe Alan Edwards Pain Management Unit, McGill University,
Montreal, Canada; cThe Alan Edwards Pain Management Unit, Department of Psychiatry, McGill University, Montreal, Canada
Introduction/Aim: Clinicians encounter long-term
opioid use (LTOU), ≥ 1 month, in pain and addiction
management. Similarly to the chronic acetaminophen
toxicity, we propose a concept of chronic opioid toxicity
(COT). Due to the abundance of opioid receptors in
humans, COT may result in multitude of reversible and
irreversible effects. A vast majority of clinicians have
poor understanding of the scope of COT. A consensus
among clinicians on COT screening and management is
lacking.
Objectives: 1) To describe the scope of the clinically
relevant COT symptoms and signs. 2) Briefly discuss
suggested clinical approach to COT screening and
management.
Methods: Narrative literature review. Databases:
Ovid MEDLINE(R), EMBASE, PsychInfo, Cochrane
and Google Scholar. Empirical studies and systematic
reviews looking at LTOU-induced toxic effects in
humans, screening and/or management and/or reversi-
bility of COT effects. Due to a high degree of hetero-
geneity of data, we grouped results by organ system and
summarized narratively.
Results: COT is common and manifests by one or
more partially/fully irreversible organ systems dysfunc-
tions, including those of neuroendocrine, gastrointest-
inal, respiratory, cardiovascular, musculoskeletal, skin
and immune organ systems. Hormone replacement
therapy for opioid-induced androgen deficiency is an
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example of COT effects management. Examples of irre-
versible COT effects include advanced neuroendocrine
changes, addiction and death.
Discussion/Conclusions: The concept of COT is
important to assure high quality patient care.
Clinicians should discuss LTOU risks and benefits,
and obtain an explicit consent from each patient for
whom LTOU is considered. Screening for hormonal
baseline abnormalities and COT-induced endocrinopa-
thy should become a standard of care.
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The role of parental minimizing and monitoring responses in pediatric chronic
pain outcomes in youth
Caroline Summersa, Soeun Leeb, Nez Elikc, and C. Meghan McMurtryd
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Introduction/Aim: Pediatric chronic pain impacts
11–38% of youth, resulting in a lower quality of life.
Parental responses relate to how children experience
pain, however, the role of parental minimizing and
monitoring behaviours in youth outcomes is unclear.
Parental psychological flexibility, and youth pain
acceptance and self-efficacy are associated with posi-
tive outcomes in youth. This study examined the rela-
tionship between parental responses (i.e., minimizing,
monitoring) and youth pain acceptance and self-effi-
cacy, and whether parental minimizing and monitor-
ing behaviours mediate the relationship between
parental psychological flexibility and youth quality of
life.
Methods: Youth (8–17 years) and their parents com-
pleted questionnaires during their intake assessment at
the Pediatric Chronic Pain Program at McMaster
Children’s Hospital. Youth completed questionnaires
on their pain intensity, pain self-efficacy, pain accep-
tance, and quality of life. Parents completed question-
naires on their psychological flexibility and responses to
their youth’s pain.
Results: Currently, data from 80 parent-youth dyads
have been obtained; data collection is ongoing to
achieve sufficient power to obtain medium effects
(n = 85). It is expected that there will be significant
positive correlations among parental minimizing, mon-
itoring, and youth pain intensity, and significant nega-
tive correlations among parental psychological
flexibility, and youth pain acceptance, pain self-efficacy,
and quality of life. Finally, parental minimizing and
monitoring will partially mediate the relationship
between parental psychological flexibility and youth
quality of life.
Discussion/Conclusions: Current results will
increase our understanding of how parental minimiz-
ing and monitoring responses relate to their youth’s
pain and mediate the impact of parental psychological
flexibility on youth quality of life.
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Selective melatonin MT2 receptor ligands relieve neuropathic pain through
modulation of brainstem descending antinociceptive pathways and opioid
interactions.
L. Posaa,b, M. Lopez-Canula, S. Comaic, S. Boccellad, S. Maioned, V. Granados Sotoe, and G. Gobbia,b
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Introduction/Aim: Neuropathic pain is an important
health problem for which only a few treatments are
available. Preclinical studies have shown that melatonin
(MLT) and its related MT2 selective agonists have
analgesic properties, likely through opioid (OPr) recep-
tors. Here, we determined the effects of the selective
MT2 receptor partial agonist (UCM924) in two rat
neuropathic pain models and examined its supraspinal
mechanism of action.
Methods: Rat L5–L6 spinal nerve ligation (SNL) and
spared nerve injury (SNI) models were used to evaluate
neuropathic allodynia and in-vivo electrophysiological
recordings of ON and OFF cells in the periaqueductal
grey-rostral ventral medulla projection were collected
to determine the mechanism of action.
Results: In both neuropathic models, UCM924 (20–
40 mg/kg) produced a prolonged antinociceptive effect
that is: dose-dependent, superior to a high dose of MLT
(150 mg/kg) and comparable with gabapentin (100 mg/
kg), but without motor coordination impairments.
Using in-vivo electrophysiology combined with tail-
flick, we observed that microinjection of UCM924
into the ventrolateral periaqueductal gray decreased
the tail-flick response, depressed the firing activity of
ON cells, and activated the firing of OFF cells.
Importantly, non-selective (naloxone) and selective
mu-OPr antagonist (CTOP), but not selective delta-
OPr antagonist (naltrindole) (1 mg/kg) blocked the
antinociceptive effects of UCM924 in the SNI model
and its effect on ON cell and OFF cells.
Discussion/Conclusions: Altogether, these data
demonstrate that selective MT2 receptor partial ago-
nists have analgesic properties through modulation of
brainstem descending antinociceptive pathways and
this effect is mediated by mu-OPr. MT2 receptors
may represent a novel target in the treatment of neuro-
pathic pain.
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Non-opioid options for managing pain: what does the evidence say?
Janice Manna and Sirjana Pantb
aCADTH Opioid Working Group and Knowledge Mobilization, Ottawa, ON, Canada; bConsultant to the CADTH Opioid Working Group, CADTH,
Ottawa, ON, Canada
Introduction/Aim: Guidelines recommend optimizing
non-opioid alternatives for pain management, before a
trial of opioids. However, these guidelines do not pro-
vide evidence on the effectiveness of non-opioid alter-
natives, and this leaves a gap for those attempting to
put the recommendation into practice. This poster will
present the evidence synthesized on different non-
opioid and non-pharmacological treatment options for
the management of pain.
Methods: In collaboration with partners including
clinicians and policymakers, we identified non-opioid
treatment options that could potentially be effective in
managing pain. For each, we conducted a rapid evi-
dence review in which a limited literature search was
conducted of key resources, and titles and abstracts of
the retrieved publications were reviewed. Full-text pub-
lications were evaluated for final article selection
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according to predetermined selection criteria (popula-
tion, intervention, comparator, outcomes, and study
designs). Final reports were posted on the CADTH
website.
Results: CADTH has produced over 20 Rapid
Response reports that synthesize and appraise evidence
on non-opioid alternatives in the management of pain,
both acute and chronic. We are also developing envir-
onmental scan reports on the availability and access to
non-pharmacological treatments for pain across
Canada, and on emerging non-opioid drugs for pain.
Clinical and policy tools based on the reviews are being
developed.
Discussion/Conclusions: To follow guideline
recommendations to optimize non-opioid alternatives
for pain before a trial of opioids, it is crucial to know
what the evidence says. Putting the evidence into policy
and practice can potentially reduce the inappropriate
use of opioids and help to address Canada’s opioid
crisis.
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Does culture influence pain-related parent-behaviors?
Ólöf Kristjánsdóttira, Patrick J. McGrathb, Sean P. MacKinnonc, Guðrún Kristjánsdóttira, Pusluk Siripuld,
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Introduction/Aim: Studies suggest that cultural models
of parenting (CMP) influence parental behaviors.
Predominant cultural values are believed to inform
the parenting styles caregivers adopt. Cultural values
were expected to affect parental behaviors indirectly
through parenting styles. We believed this would be
moderated by ecosocial context. The present study
aimed to examine cultural influences on pain-related
parent-behaviors (PRPB). We hypothesized that ecoso-
cial context would moderate the relationship between
cultural values, parenting styles, and PRPB; and parent-
ing styles would mediate the effect of cultural values on
PRPB.
Methods: A cross-cultural survey design was
employed using a convenience sample of 547 caregivers
of 6–12-year-olds living in Canada (n = 183), Iceland
(n = 184), and Thailand (n = 180).
The individualism-collectivism scale measured verti-
cal and horizontal individualism, and collectivism. The
parenting styles and dimensions questionnaire mea-
sured authoritative, and authoritarian parenting styles.
The inventory of parent/caregiver responses to the chil-
dren’s pain experience scale measured solicitousness
and discouraging.
Results: Multigroup structural equation modeling,
showed that country did not affect which CMP care-
givers adopted. Parenting styles mediated the relation-
ship between cultural values and PRPB. Vertical/
horizontal individualism, collectivism, and authorita-
tive and authoritarian-parenting styles positively pre-
dicted solicitousness. Vertical individualism and
authoritarian-parenting style positively predicted dis-
couraging, whereas other predictors did not.
Discussion/Conclusions: Unexpectedly, ecosocial
context did not influence which CMP caregivers
adopt, including their PRPB. As expected, parenting
styles were mediators. Results supports others’ claims
of solicitousness universality in a pediatric pain context.
However, solicitousness may have different cultural
meanings among individuals, and may be used in con-
junction with discouraging.
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Self-management perceived ability and quality of life in adults with early to late
stage knee osteoarthritis
Alix Cagnina, Manon Choinièreb, Nathalie J. Bureauc, Madeleine Durandd, Laetitia De Poloa,
and Nicola Hagemeistera
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Introduction/Aim: The aim of this study was to inves-
tigate the associations between self-management per-
ceived ability, functional status and socioeconomic
characteristics in patients with knee osteoarthri-
tis (OA).
Methods: Patients were included if they rated their
worst pain in the past 7 days ≥ 4 on a 0–10 pain
intensity scale and if they had a Kellgren-Lawrence
(KL) OA severity grade ≥ 2 out of 4 on radiographs.
The patients’ self-management perceived competency
was measured with the Partners in Health Scale
(PIHS). The Knee Injury and Osteoarthritis Outcome
Score (KOOS) was also used to assess knee function.
Results: 543 patients from 76 clinics participated.
65.2% were women, the mean age was 63.5 years (stan-
dard deviation SD: 9.3). Mean scores on the PIHS
subscales were the following: knowledge of their treat-
ment (PK: 80.5/100; SD: 19.0), adherence (PA: 87.5;
13.2) and symptoms management (PSM: 76.2; 20.5).
Women had higher PK scores than men (82.5 vs 76.7,
p < 0.001) and better PA scores (88.6 vs 85.4,
p = 0.008). Patients who completed a college or uni-
versity degree had greater PK score compared with
those who finished their studies after secondary school
(83.5 vs 77.7; p = 0.027). PSM scores were moderately
correlated with all KOOS subscales, but mostly with the
quality of life subscale (r = 0.45; all p < 0.001). PK
scores correlation coefficients remained small and there
was no significant correlation with the PA scores.
Discussion/Conclusions: Lower quality of life is
associated with lower perceived symptom management
ability. Patients may overestimate their adherence so
there is still room for empowering them to take an
active role in the management of their condition.
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Postoperative chronic pain and opioid use after major pediatric orthopedic
surgery
Brittany N. Rosenblooma, Lisa Isaacb, Fiona Campbellb, Gabrielle Pagéc, Shima Razavib, Meghan Rossib,
Jennifer Stinsonb,d, and Joel Katz a
aPsychology, York University, Toronto, Canada; bAnesthesia and Pain Medicine, The Hospital for Sick Children, University of Toronto, Toronto,
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of Nursing, University of Toronto, Toronto, Canada
Aims: In-hospital opioid use after major pediatric sur-
geries, such as posterior spinal fusion for scoliosis,
tends to be higher than other procedures. The inci-
dence of long-term opioid use has rarely been investi-
gated among the pediatric population and it is not clear
if the high in-hospital rates continue. The study aims
are to examine the incidence of (1) chronic post-
surgical pain (CPSP) and (2) prescription opioid use
for post-operative pain management 6- and 12-months
after major pediatric surgery.
Methods: A prospective, longitudinal study was used
to follow 265 patients (58.49% male, mean
age = 14.05 years, SD = 2.51) and their parents/guar-
dians prior to surgery (T0, n = 238), during
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hospitalization (T1, n = 265), and at 6- (T2, n = 215)
and 12-months (T3, n = 226) post-surgery. Data were
collected by questionnaire and chart review.
Results: At T0, 59.24% (n = 141) children reported
experiencing chronic pain and 1.26% (n = 3) were using
opioids. After surgery at 6 months, 34.5% (n = 78) devel-
oped CPSP and 3.7% (n = 8) were using opioids.
Interestingly, 2 of the T0 patients using opioids discon-
tinued their use post-surgically. The proportion of chil-
dren with CPSP remained stable from 6-months to one
year post-surgery 38.1% (n = 86), McNemar χ2 p = .609)
as did the incidence of opioid use (3.98%, n = 9,
McNemar, p = 1.00).
Discussion/Conclusion: Approximately one third of
children undergoing major orthopedic surgery have
developed CPSP by one year and 3% are using an
opioid medication for the pain. Further research is
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Underlying risk factors for chronic post-traumatic headache: a preliminary study
Sabrina Bouferguenea, Bérengère Houzéb, Pierre Rainvillec, and Caroline Arbourd
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Introduction/Aim: Chronic post-traumatic headache
(CPTHA) is frequent after traumatic brain injury
(TBI). Damage to neck structures, afferent nociceptive
pathways, and pain catastrophizing could all contribute
to the development of CPTHA. This ongoing study
aims to identify risk factors of CPTHA after moder-
ate-to-severe TBI.
Methods: TBI survivors were categorized in three
groups: CPTHA, with other pain or without pain. All
underwent thermal quantitative somatosensory testing.
Thresholds for warmth and cold detection, as well as
heat-pain were measured. Chronic pain was character-
ized with the Brief Pain Inventory. Pain
Catastrophizing Scale was also used.
Results: So far, N = 16 adults (11 male; 41 ± 9 years)
have been tested (n = 5 CPTHA, n = 6 other pain, n = 5
without pain) 8–24 months post-TBI. Chronic pain was
mostly unilateral with an average intensity of 3 ± 2 at
testing. No difference in cold and warmth detection
thresholds was observed between participants with
CPTHA and other pain. Surprisingly, no neck damage
(as per imagery testing) was found in CPTHA partici-
pants, whereas it was found in 50% (n = 3) of those
with other pain. Participants with CPTHA on the other
hand showed a significant tendency to exhibit higher
pain catastrophizing s (12 ± 6, F = 2.273, p = 0.149)
compared to those with other pain (7 ± 6) or no
pain (4 ± 5).
Discussion/Conclusions: Our preliminary findings
suggest that the characteristics of CPTHA resembled
those of other central pain syndrome post-TBI. The
sensory profile indicated that damage to the tempera-
ture systems could be a necessary but not sufficient
condition for the development of CPTHA. Pain cata-
strophizing however could contribute to CPTHA.
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Parental chronic pain status related to higher posttraumatic stress symptoms
and lower quality of life in youth with chronic pain
Jaimie Beveridgea, Amanda Stoneb, Anna Wilsonb, and Melanie Noela
aDepartment of Psychology, University of Calgary, Calgary, OR, Canada; bDepartment of Pediatrics, Oregon Health & Science University,
Portland, AB, USA
Introduction/Aim: Posttraumatic stress disorder
symptoms (PTSS) are highly prevalent in children
with chronic pain and their parents and are associated
with worse pain outcomes and lower quality of life
(QoL). Current models suggest that parental factors
(e.g., parental physical and mental health) may further
increase children’s risk of developing co-occurring
chronic pain and PTSS. Indeed, children whose parents
have chronic pain are significantly more likely to report
pain and poor psychological outcomes than children of
parents without chronic pain. Research has yet to
examine how parental chronic pain relates to co-occur-
ring PTSS in children with chronic pain. The aim of
this study was to examine how parental chronic pain
relates to parent and child PTSS and child QoL in a
sample of youth with chronic pain.
Methods: To date, 213 youth (67% girls) aged 8–18
receiving tertiary-level treatment for chronic pain
(headache, abdominal, or complex pain) and one of
their parents (90% mothers) completed questionnaires
that assessed parent and child pain and PTSS and
child QoL.
Results: As expected, findings revealed that parental
chronic pain was significantly related to parent and
child PTSS and child QoL. Parents with chronic pain
reported higher PTSS than parents without chronic
pain. Children of parents with chronic pain reported
higher PTSS and lower QoL than children of parents
without chronic pain.
Discussion/Conclusions: Parental chronic pain may
be a risk factor for the development of co-occurring
PTSS in children with chronic pain. Future longitudinal
research is needed to examine the directionality of this
relationship.
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“Achy Penguin”: usability testing of a smartphone-based tool to improve pain
assessment and management in children aged 4–7 years
Jennifer Stinsona, Kathryn Birniea, Chitra Lalloob, Ted Gerstlec, Lesley Bakerd, Carley Ouellettee,
Tamara Do Amaralb, Cynthia Nguyenb, and Fiona Campbellf
aLawrence S. Bloomberg Faculty of Nursing, University of Toronto, Child Health Evaluative Sciences, The Hospital for Sick Children, Toronto,
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for Sick Children, Toronto, Canada; dFor Jack & Jill, Seattle, WA, USA; eSchool of Nursing, McMaster University, Hamilton, Canada; fAnesthesia,
University of Toronto, Child Health Evaluative Sciences, The Hospital for Sick Children, Toronto, Canada
Introduction/Aim: Achy Penguin is a smartphone-
based tool designed to improve pain assessment and
management among children. The objective is to eval-
uate and refine the usability of the Achy Penguin appli-
cation in children with acute postoperative pain.
Methods: Qualitative usability testing were con-
ducted in 3 iterative cycles, with 5–7 participants per
cycle. A purposive sample of English-speaking children
(4–7 years) who underwent daycase surgeries were
recruited from a Canadian pediatric tertiary care cen-
tre. Consent was obtained, questionnaires were com-
pleted and participants proceeded through the
application in a step-wise manner. A trained observer
recorded difficulties and navigation errors. Participants
provided feedback on the application and recommen-
dations for improvement through an audio-recorded
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semi-structured interview. Data was analyzed using
content analyses and used to refine the application for
further testing cycles.
Results: Three iterative cycles of usability testing
have been completed with 20 participants (n = 20,
mean age = 5.80 years, SD = 0.95). All participants
reported having a smartphone in the household and
the majority of participants felt ‘comfortable’ or ‘very
comfortable’ using a smartphone (n = 17). Usability
issues were identified after each cycle of testing.
Specifically, (1) aesthetics (i.e., larger font/icons, adding
interactive visuals), (2) ease of use (i.e. appropriate
reading level, adding audio instructions and navigation
tools, clarifying game instructions), (3) pain reporting
(i.e. defined body map), and (4) gameplay (i.e.
customization).
Discussion/Conclusions: Participants found Achy
Penguin enjoyable, easy to use, and quick to complete.
Refinements to the app will be made prior to conduct-
ing a pilot randomized controlled trial.
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Researching what matters to improve chronic pain care in Canada: a priority
setting process to support patient-oriented research
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Introduction/Aim: Chronic pain affects more than 6
million Canadians. To ensure that research focuses in
areas important to those who will be most impacted by
the results, patient and clinicians need to be involved in
setting research priorities. The aim of this study is to
leverage patient experiences to identify chronic pain
research priorities in Canada
Methods: The process was informed by the James
Lind Alliance. After gathering an exhaustive list of
questions using surveys, town-hall meetings, interviews
and social media consultations, we used a computerized
Delphi with 4 successive iterations to select the final list
of priorities. The final Delphi round was conducted by
a panel of 10 patients living with chronic pain and 10
clinicians from different disciplines
Results: We received more than 5,000 suggestions
from 1,500 people. The Delphi process led to the iden-
tification of 14 questions fitting under the following 4
themes: Improving knowledge and competencies in
chronic pain; improving patient-centered chronic pain
care; preventing chronic pain and reducing associated
symptoms; as well as improving access to and coordi-
nation of patient centered chronic pain care. Challenges
included the issue of chronic pain being ubiquitous to
many diseases, leading to many initial suggestions
focusing on these diseases. We also identified the
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need for further engagement efforts with marginalized
groups in order to validate the priorities identified or
identify different sets of priorities specific to these
groups
Discussion/Conclusions: The priorities identified
can guide patient-oriented chronic pain research to
ultimately improve the care offered to people living
with pain.
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Characterization of the 24 hour sleep-awake cycle in neuropathic pain rats
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Introduction/Aim: Neuropathic pain (NP) is a chronic
and disabling condition characterized by hyperalgesia and
allodynia, caused by neuronal injury. Between 50% and
88% of patients with NP suffer from sleep disturbances
(Finan et al., 2013), reducing productivity and increasing
the health care costs. Little is known about the neuro-
pathology underlying the link between NP and sleep dis-
orders. The aim of this study is thus to determine whether
and how the NP produced by the ligature of the nerves
L5/L6 alters the sleep-awake cycle in rats.
Methods: NP was induced according to Kim and
Chung (1992). On day 10 after NP induction, rats
were implanted with six stainless-steel wire electrodes
in the skull, for EEG/EMG monitoring. On day 14 after
NP, tactile allodynia was measured with Von Frey fila-
ments and the EEG/EMG recorded over a period of 24
h (from 6 PM to 6 PM).
Results: All animals with L5/L6 nerve ligature devel-
oped allodynia. They showed a 24h reduction of non- rapid
eyesmovement (NREM) sleep (-35%, p<0.05) compared to
naive animals. During the light/inactive phase NP rats
showed a decrease in NREM sleep (-35%, p<0.05) and
increase wakefulness time (+39.6%, p<0.05), without
alteration of REM (rapid eyes movement) sleep (p=0.66,
NS). During the dark/active phase no differences were
found in REM (p=0.33,NS), NREM (p=0.67,NS) and
awake (p=0.71,NS) time.
Discussion/Conclusions: Our finding suggest that
neuropathic pain induces an alteration of the physiolo-
gical sleep-awake cycle by decreasing NREM sleep in
the inactive phase, similar to the phenomenon reported
in humans.
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Patient values and preferences regarding opioids for chronic non-cancer pain: a
systematic review
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Introduction/Aim: Shared-care decision-making
between patients and clinicians involves making trade-
offs between desirable and undesirable consequences of
management strategies. Although patient values and
preferences should provide the basis for these trade-
offs, few guidelines consider the relevant evidence when
formulating recommendations. To inform a guideline
for use of opioids in patients with chronic non-cancer
pain, we conducted a systematic review of studies
exploring values and preferences of affected patients
towards opioid therapy.
Methods: We searched MEDLINE, CINAHL,
EMBASE, and PsycINFO, from the inception of each
database through October 2016. We included studies
examining patient preferences for alternative
approaches to managing chronic non-cancer pain, and
studies that assessed how opioid-using chronic non-
cancer pain patients value alternative health states and
their experiences with treatment. We compiled struc-
tured summaries of the results.
Results: Pain relief and nausea and vomiting were
ranked as highly significant outcomes across studies.
When considered, the adverse effect of personality
changes was rated as equally important. Constipation
was assessed in most studies and was an important
outcome, secondary to pain relief and nausea and
vomiting. Of only two studies that evaluated addiction,
both found it less important to patients than pain relief.
No studies examined opioid overdose, death, or
diversion.
Discussion/Conclusions: Our findings suggest that
the adverse effects of opioids, especially nausea and
vomiting, may reduce or eliminate any net benefit of
opioid therapy unless pain relief is significant (>2-
points on a 10-point scale). Further research should
investigate patient values and preferences regarding
opioid overdose, diversion, and death.
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Clinical implications of opioid-induced hyperalgesia in chronic pain patients
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Introduction/Aim: While opioids have been widely
prescribed for their high analgesic potency, their
clinical utility may be limited by an opposing effect
that induces greater pain sensitivity and lower pain
thresholds in patients. This counteractive
phenomenon is known as opioid-induced hyperalge-
sia (OIH), a syndrome that increases a patient’s
opioid requirements following exposure to opioids.
Preclinical studies on the mechanisms of this phe-
nomenon have supported the concept of OIH, but
the clinical implications of these findings remain
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uncertain. Attempts to gather conclusive evidence for
OIH in humans have been limited by the lack of
consensus regarding the operational definition of
OIH, the difficulty of applying this definition into
clinical testing, and the difficulty of conducting high
quality, randomized-controlled trials with this patient
population. Understandably, this has led to a range of
attitudes endorsed by pain practitioners about
whether OIH merits significant attention in the clin-
ical setting. A lack of standard guidelines for the
diagnosis and treatment of OIH have also contribu-
ted to uncertainties surrounding the management of
this condition. We wanted to understand whether
chronic pain practitioners approach the OIH concept
with uncertainty.
Methods: We conducted a cross-sectional, interna-
tional survey of 850 chronic pain practitioners to exam-
ine their attitudes towards, and practices regarding
OIH. Participants were recruited through membership
in either the chronic pain section of the Canadian
Anesthesiologists’ Society or the American Society of
Regional Anesthesia and Pain Medicine, from which we
received a 40% and 37% response rate, respectively.
Responses to survey questions were analyzed for asso-
ciations between background characteristics and
responses, and written responses were summarized
using a thematic analysis.
Results: 75.5% of respondents believed OIH to be a true
clinical entity. However, the results revealed considerable
practice variability in the diagnosis and treatment of OIH.
Discussion/Conclusions: This suggests that further
research is warranted to develop evidence-based guide-
lines for managing OIH in the chronic pain patient
population.
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Level of catastrophizing and depression co-morbidity following whiplash injury
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Introduction/Aim: Previous research has revealed sig-
nificant relations between measures of catastrophizing
and depression in individuals with whiplash injuries.
Such findings raise the possibility that individuals with
high scores on catastrophizing might have co-morbid
clinically significant depression. The purpose of the
present study was to examine the relation between
level of catastrophizing and depression co-morbidity
in individuals with whiplash injuries.
Methods: The study sample consisted to 310 (163
women) individuals aged 18 to 61 years (= 36.2 years)
who had sustained whiplash injuries in rear collision
motor vehicle accidents. The mean time since injury
was 11.2 weeks, with a range of 4 to 48 weeks. All
participants were enrolled in a multidisciplinary pain
rehabilitation program and completed pre- and post-
treatment measures of pain severity, depressive symp-
toms, and pain catastrophizing.
Results: Consistent with previous research, there
was a significant correlation between pain catastrophiz-
ing and depressive symptoms (r = .51, p < .001).
Frequency analyses revealed that the probability of
scoring above clinical threshold on the BDI-II increased
with level of catastrophizing. For individuals with PCS
scores below 20, the prevalence of clinically significant
symptoms of depression was 22%. For PCS scores
between 20 and 25, the prevalence rose to 46%; for
individuals with PCS scores above 25, the prevalence
of clinically significant symptoms of depression
was 62%.
Discussion/Conclusions: The results suggest that
high levels of pain catastrophizing in individuals with
whiplash injuries should alert clinicians to the possibi-
lity of depression co-morbidity, which would require
intervention approaches different from those used to
decrease catastrophic thinking.
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Perioperative pregabalin and intraoperative lidocaine infusion to reduce
persistent neuropathic pain after breast cancer surgery: a multicenter, factorial,
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Introduction/Aim: Persistent neuropathic pain is a
common complication after breast cancer surgery and
there is insufficient evidence to support any preventa-
tive strategy. To establish the feasibility of a large trial
of the effects of pregabalin and lidocaine in breast
surgery, we conducted a pilot study.
Methods: We conducted a multicenter 2-by-2 fac-
torial randomized placebo-controlled pilot trial of 100
female patients undergoing breast cancer surgery.
Patients were randomized to receive an intraoperative
lidocaine infusion (1.5 mg/kg bolus followed by 2 mg/
kg/hr) or placebo and perioperative pregabalin (300 mg
preoperatively, 75 mg twice daily for nine days) or
placebo. Primary outcome was feasibility of conducting
a larger definitive trial. Secondary outcomes included
persistent neuropathic pain, acute postoperative pain,
pain interference, quality of life, and adverse events.
Results: All our feasibility criteria were surpassed;
recruitment of 100 patients within 42-weeks, follow-up
rate of 100%, and study-drug compliance of ≥80%. At
3-months, 53% of patients reported persistent neuro-
pathic pain; 77.4% had mild pain (numeric rating scale
[NRS] 0–3), 15.1% had moderate pain (NRS 4–6), and
7.5% severe pain at rest (NRS 7–10). Lidocaine signifi-
cantly reduced the development of persistent neuro-
pathic pain at 3-months (43.1% vs 63.3%; RR 0.68,
95% CI 0.47–1.0; p = 0.049). Pregabalin did not affect
persistent pain (60% vs 46%; RR 1.3, 95% CI 0.90 to
1.90; p = 0.166) and neither pregabalin nor lidocaine
impacted acute postoperative pain, opioid consump-
tion, pain interference, or quality of life.
Discussion/Conclusions: Our pilot trial demon-
strated feasibility of conducting a larger definitive trial
to establish the effects of perioperative pregabalin and
intraoperative lidocaine infusion to prevent persistent
neuropathic pain after breast cancer surgery.
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Pain phenotypes in rheumatoid arthritis: differences in patient outcome and
functioning
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Introduction/Aim: Rheumatoid arthritis (RA) is a
chronic degenerative joint disease characterized by
painful joint inflammation, often in the hands and
feet. The current study investigated the relationship
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between pain phenotype, biological factors (disease
activity, disability), psychological factors (catastrophiz-
ing, depressive symptoms, resilience), and social factors
(social support) over a six-month period.
Methods: RA patients (N = 116; 89 women, 27 men)
recruited from tertiary care completed questionnaires
and a measure of objective disease activity after a rheu-
matology appointment (Time 1). Patients completed
the same questionnaires six months post-appointment
(Time 2). Patients were classified into pain phenotypes
at Time 1 based on number of pain sites. “Typical”
patients reported pain in the hands and/or feet,
“Typical-Plus I” participants reported pain in one to
three additional areas, and “Typical-Plus II” partici-
pants reported pain in four or more additional areas.
ANOVA and RM ANOVA were conducted to examine
differences in patient outcome and biopsychosocial fac-
tors among pain phenotypes.
Results: “Typical-Plus II” reported higher levels
of disease activity, disability, and depressive symp-
toms than “Typical-Plus I” and “Typical” patients.
“Typical-Plus I” patients reported higher levels of
disease activity and disability than “Typical”
patients. Catastrophizing and social support
decreased linearly over six months, regardless of
phenotype. No interaction effects between pain phe-
notype and time were significant.
Discussion/Conclusions: Pain phenotypes differ
with respect to several indices of patient function-
ing. Given the adverse effect of depressive symptoms
and catastrophizing on patient outcome, the present
findings advocate the use of screening tests for cat-
astrophizing and depression for specific pain
phenotypes.
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CRPS prognosis: a tertiary care pain clinic cohort 2 years after end of active
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Introduction/Aim: Little data is available on long term
prognosis of patients with Complex Regional Pain
Syndrome (CRPS). Our previous study showed a strong
correlation between opioid consumption or long refer-
ence delay and negative outcome at discharge from
clinic. The aim of this study is to describe the evolution
of a cohort CRPS patients two years after being treated
in a tertiary pain clinic.
Methods: After approval of Research Ethics Board,
65 patients with clinical upper limb CRPS (from a
previous retrospective study) were contacted.
Demographic data, signs and symptoms of CRPS, psy-
chometric scales, active range of motion (AROM) and
grip strength were obtained and added to the database
from the first study. Our main outcomes included pain
reduction, return to work and self-reported recovery.
Results: Of the 65 contacted patients, 49 participated
to the study, either by an interview (questionnaires only
n = 7) or a visit at the clinic (questionnaire and AROM
measurement n = 42). Eight patients (16%) were still
invalid from CRPS (69% at the beginning of treatments).
Since the end of treatments, the Brief Pain Inventory score
dropped for a mean 20 points (p < 0,05) and 61% con-
sidered that their CRPS condition either healed or
improved. Grip strength and the majority of AROM
measured upon liberation from the clinic remained stable.
Discussion/Conclusions: This primary analysis
tends to demonstrate that although disability and pain
intensity continue to decrease, most patients remain
with clinical sequelaes. AROM generally remains stable
after the end of active treatments.. Further multivariate
et bivariate analysis will come.
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The chronic pain network and knowledge translation
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Introduction/Aim: The overarching goal of the
Chronic Pain Network’s Knowledge Translation com-
mittee is to create a robust and comprehensive knowl-
edge translation infrastructure, building on existing
expertise and leveraging available resources.
Methods: In collaboration with McMaster
University’s Health Information Research Unit, the
Chronic Pain Network saw the creation of Pain+CPN,
a knowledge translation platform. The platform sees
involvement from doctors, researchers, clinicians and
patient partners in reviewing pain-related journal arti-
cles and assigning them a rating.
Results: To date, Pain+CPN pulls articles from more
than 120 journals. Additional patients and professionals
alike are being recruited to serve as raters, helping to
identify relevant health goals and health research prio-
rities for each group of stakeholders.
Discussion/Conclusions: Committee next steps will
be determining best practices for the dissemination of
information each stakeholder group has self-identified
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The patient oriented research of the chronic pain network
Cyril Schneider a, Billie Jo Bogdenb, Jason Bussec, Louis Gendrond, Ian Gilrone, Joy MacDermidf, Tiffany Riceg,
Barry Sessleh, Janice Sumptoni, Marc Whitej, Norm Buckleyk, Kim Begleyl, and Donna Marfisil
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Introduction/Aim: The Patient Oriented Research
(POR) committee of the Chronic Pain Network
(CPN) seeks to ensure that research projects funded
by the Chronic Pain Network align with the
Network’s strategy.
Methods: The committee, made up of seven
researchers, four patients, and three ex-officios, reviews
already vetted research projects and examines their
milestones and their commitment to or progress in
areas such as Patient Engagement, Training &
Mentoring initiatives, and Knowledge Translation
activities.
Results: The POR committee collaborated with the
other CPN committees to build a review template that is
useful to assess each project’s progress and to make
recommendations to the executive committee for pursu-
ing project’s funding or not. The inner processing of the
POR committee proves to be a successful partnership
between patients and researchers. Challenges of POR
committee included procedural delays and different
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funding timelines between projects, all research types to
cover (basic vs. behavioral science vs. population surveys
vs. clinical trials), number of reviews and core member
expectations.
Discussion/Conclusions: The review template con-
tinues to evolve and improve with the feedback received
from project leads and other committees. The committee
continues to seek new and meaningful ways to create
successful partnerships between patients and researchers
and to identify appropriately the resources related to
recommendations (e.g., provincial support units).
ORCID
Cyril Schneider http://orcid.org/0000-0002-2179-0481
CONTACT Cyril Schneider cyril.schneider@rea.ulaval.ca
© 2018 Cyril Schneider, Billie Jo Bogden, Jason Busse, Louis Gendron, Ian Gilron,
Joy MacDermid, Tiffany Rice, Barry Sessle, Janice Sumpton, Marc White, Norm
Buckley, Kim Begley and Donna Marfisi. Published with license by Taylor &
Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
The chronic pain network and patient engagement
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Introduction/Aim: The Chronic Pain Network’s
Patient Engagement committee seeks to increase the
capacity of: (a) network members to meaningfully
engage patients in their research projects, and (b)
patients to be engaged in the Network, as well as to
evaluate and report on the outcomes of patient engage-
ment in Network activities.
Methods: Each committee within the Chronic Pain
Network’s governance structure includes a patient co-
chair and additional patient partners. The Patient
Engagement committee helps set Network priorities,
guide Knowledge Translation initiatives, and create
meaningful opportunities for patients and researchers
to collaborate throughout the research process utilizing
unique lived experience.
Results: Working in collaboration with the Patient
Oriented Research committee, the Patient Engagement
committee helped finalize the template used during each
Network-funded project review. Increased opportunities
for engagement were also created through matching
patient partners with Network-funded research projects
to create dialogue and an exchange of ideas between
patients and researchers. The Patient Engagement com-
mittee also began hosting monthly Patient Engagement
in Research Rounds webinars to provide examples of
meaningful patient engagement in research.
Discussion/Conclusions: There is a continuing need
for resources to increase commitment to, and skills in,
patient engagement in pain research. The Network
aims to foster this, building the capacity of both patient
partners and pain researchers in Canada.
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Rivermead post–concussion symptom questionnaire (RPQ) scores, concussion
diagnosis, and psychological symptoms in a chronic pain population
Sean Suttona, Alex Christopher Mailisa, Shah Fatima Lakhaa, and Angela Mailisb,a,c
aPain and Wellness Centre, Vaughan, Canada; bDept. of Medicine, Division of Physical Medicine, UofToronto; cToronto Rehab Institute/
University Health Network, Toronto, Canada
Aim: To explore the Rivermead PostConcussion
Symptom Questionnaire (RPQ) applicability in a popu-
lation of chronic pain patients involved in a car
accident.
Methods: We compared pain patients referred to an
interdisciplinary pain program with concussion/post-con-
cussion diagnosis (CD) by specialists or family physicians
to patients without (NCD). Data was collected on demo-
graphics, pain diagnosis, psychopathology, and Rivermead
scores.
Results: The study group consisted of 75 patients
(females/males 1.78/1); median age 41 yrs; 61.3%
Canadian born; 18.5 ± 15 months post MVA (med-
ian 20 mos); 75.9% drivers, 17.2% passengers, 8%
pedestrians. The CD and NCD groups included 13
and 62 patients respectively. Loss of consciousness
had been sustained in 1/13 CD and 3/62 NCD
patients.
RPQ-3 (for acute post-concussion symptoms) was
9.46 (range 5–12) in the CD and 4.3 (range 2–12) in
the NCD group. RPQ-13 (for late post-concussion
symptoms) was 40 (range 26–50) in the CD and 30.7
(range 0–48) in the NCD group.
Of the CD group, 12/13 (92.3%) had symptoms
consistent with 1–3 DSM 5 diagnoses (Trauma,
Anxiety and/or Depressive Disorders) as compared
to 47/62 (75.8%) NCD patients. The commonest
diagnoses for both the CD and NCD group included
myofascial pain and mechanical neck or back pain.
Conclusion: The higher RPQ-3 and RPQ-13
scores in the CD group cannot be attributed to
concussion/post-concussion syndrome given the
prevalence of Trauma, Anxiety and/or Depressive
symptoms in the overwhelming majority of CD
patients. The similarity of symptoms between the
two subgroups and their relevance to concussion
diagnosis will be discussed.
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Components of emotion regulation related to pain, depression, and disability in
women with interstitial cystitis/bladder pain syndrome
Alison Crawforda, Dean A. Trippb, J. Curtis Nickelc, Lesley Carrd, Robert Moldwine, Robert Mayerf, Laura Katzg,
and Abi Muerea
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Introduction/Aim: Interstitial cystitis/bladder pain
syndrome (IC/BPS) is a chronic pelvic pain condition
with an unknown etiology. Treatment of this condition
revolves around pain/symptom management. It has
been found that catastrophizing and difficulties with
emotion regulation play a role in the relationship
between pain, depression, and disability. The aim of
this study was to investigate the particular components
of catastrophizing and emotion regulation at play in the
maintenance of this relationship.
Methods: 225 women diagnosed with IC/BPS
recruited from tertiary care clinics completed question-
naires regarding demographics, pain, catastrophizing,
emotion regulation, depression, and pain-related
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disability. 135 of these women completed the same ques-
tionnaire six months and one year later. Regressions were
run predicting depression and disability from subscales of
catastrophizing and emotion regulation at baseline.
Another regression was run predicting pain at one year
from the subscales of catastrophizing at six months, while
controlling for baseline depression and catastrophizing.
Results: Baseline pain, helplessness, nonacceptance,
and rumination of negative emotions predicted baseline
depression (F(8, 216) = 37.73, p < .001). Baseline pain,
helplessness, magnification, and self-efficacy predicted
baseline disability (F(8, 216) = 15.72, p < .001).
Helplessness at six months predicted pain at one year,
while controlling for baseline pain, depression, and
catastrophizing (β = .42, p = .006).
Discussion/Conclusions: These findings highlight
the role of helplessness in the maintenance of the
relationship between pain, depression, and disability.
Helplessness also plays a role in this relationship over
time. Targeting helplessness using cognitive beha-
vioural techniques could help women with IC/BPS
manage their pain.
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Parent-Child Reminiscing about Painful and Sad Events: A Comparative Analysis
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Introduction/Aim: Children’s memories for pain are a
powerful predictor of future pain experiences. Parent-
child reminiscing about past events plays a key role in
shaping young children’s memories. Parents differ drama-
tically in their reminiscing styles, whereas some parents are
highly elaborative (i.e., they use open-ended detailed ques-
tions) and supportive, other parents are repetitive.
Elaborative reminiscing has been linked with more accu-
rate memory in children. No studies have examined how
parents and children reminisce about past painful experi-
ences and how this might differ from other emotional
events. This study was the first to investigate differences
in reminiscing style and content in parent-child narratives
about painful versus sad events.
Methods: Two weeks following a tonsillectomy sur-
gery, 78 4- to 7-year old children (42% girls,Mage = 5.21)
and their parents completed a structured narrative elicita-
tion task wherein they reminisced about two painful
(surgery and non-surgery) and one sad event. Narratives
were coded using an established coding scheme based on
the developmental psychology literature.
Results: Parents reminisced with children in more
adaptive ways about past events involving sadness ver-
sus pain. Specifically, parents were more elaborative,
supportive, and used more negative emotion-laden
words and explanations when talking about sad events
as compared to painful events, ps < .05.
Discussion/Conclusions: Parents reminisce with
children about past events involving sadness in a
more adaptive way than they do about painful events.
This may lead to less accurate recall of painful experi-
ences and differential socialization of future pain beha-
viors. Parent-child reminiscing is amenable to
intervention and offers a promising avenue for pedia-
tric pain management interventions.
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Associations between self-reported chronic pain, substance use, and workplace
safety among Canadian oil and gas employees
Sabine Soltani, Yannick Griep, Daniel McGrath, and Melanie Noel
Department of Psychology, University of Calgary, Calgary, Alberta, Canada
Introduction/Aim: Pain-related concerns are the pri-
mary cause of healthcare utilization and disability
among working-age adults in Canada.1 Less under-
stood is how chronic pain may influence the well-
being of those who continue to attend work despite
their pain. There is an additional paucity of research
examining chronic pain in men, who are dispropor-
tionately less likely to seek treatment for pain as
compared to women.2,3 The oil and gas industry is
a traditionally young, male-dominated economic sec-
tor, characterized by remote and challenging work
environments, which enhance the potential for
injury, impairment, and persistent pain.4,5 This
study is the first to examine links between mental
health, chronic pain, and maladaptive coping and
their potential implications for workplace safety
among a male sample of oil workers.
Methods: Men (n = 301, Mage = 41.80) employed in
the Canadian oil industry completed psychometrically
sound measures assessing pain characteristics, depres-
sive symptoms, suicidality, substance use, and work-
place burnout and safety as part of a comprehensive
online questionnaire.
Results: Hierarchical regression analyses revealed
that in men with chronic pain (n = 71), higher pain
intensity predicted higher suicidality (β = .31,R2 = .10,
p < .05), depressive symptoms (β = .95, R2 = .75,
p < .001), alcohol use (β = .48,R2 = .49, p < .001),
substance use (β = .57, R2 = .61, p < .001) and burnout
(β = .53, R2 = .75, p < .001), and lower safety behaviours
(β = -.66, R2 = .72, p < .001). In men without chronic
pain (n = 284), higher pain intensity predicted higher
suicidal ideation (β = .35, R2 = .11, p < .001) and safety
behaviours (β = .54, R2 = .33,p < .001).
Discussion/Conclusions: The results suggest that,
among men with chronic pain, pain intensity is strongly
associated with mental health symptoms, substance use,
and adverse work-related outcomes. Pain may also con-
fer risk for suicidality before it becomes chronic.
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Patient-controlled analgesia versus continuous opioid infusion for the treatment
of mucositis pain following hematopoietic stem cell transplantation: a
retrospective review
Matthew Foss and Mary Lynch
Department of Anesthesia, Pain Management & Perioperative Medicine, Dalhousie University, Halifax, Nova Scotia, Canada
Introduction/Aim: Myeloablative chemotherapy prior to
hematopoietic stem cell transplantation (HSCT) often
results in the development of painful oral mucositis.
Treatment involves high levels of opioid consumption
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resulting in significant side effects. Prior studies have
shown that, compared to continuous opioid infusion
(COI), patient-controlled analgesia (PCA) results in less
opioid consumption and shorter duration of therapy but
no absolute reductions in pain scores. The goal of this
study was to determine the success of PCA implementa-
tion in this patient population along these samemeasures.
Methods: This was a retrospective chart review of
HSCT patients one year before and after the transition
from COI to PCA at the QEII Health Sciences Centre
in Halifax, Nova Scotia. Opioid doses were standar-
dized between patients by converting to oral morphine
equivalents (OME). Pain scores were calculated using a
weighted average over therapy duration. Groups were
compared using independent-samples t-tests.
Results: Twenty-three patients received COI with
three requiring naloxone. Twenty-two patients received
PCA. The PCA group had significantly less opioid use
(M = 506.0, SD = 239.9) than the COI group
(M = 1181.5, SD = 659.9), t(36) = 3.64, p < 0.001,
d = 1.13. Additionally, the PCA group required fewer
days of intravenous opioid therapy (M = 5.28,
SD = 3.29) than the COI group (M = 7.67,
SD = 2.97), t(40), p = 0.018, d = 0.76. There was no
difference in average pain scores between groups.
Discussion/Conclusions: This study demonstrates
that patients using PCA versus COI experienced
reduced opioid consumption, decreased therapy dura-
tion, and fewer cases requiring naloxone. Consistent
with the literature, there was no reduction seen in
pain scores. Further work is needed to effectively
reduce the pain experienced by patients undergoing
HSCT.
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Introduction/Aim: Pilot trials inform the feasibility of
a definitive trial. Using the CONSORT pilot extension
guidelines, we assessed their reporting quality in five
high-impact anesthesia journals and explored factors
associated with reporting quality.
Methods: Five highest-impact anesthesia journals
were screened for randomized controlled trials published
as pilot or feasibility trials between 2006 and 2016. A
pair of reviewers independently screened citations,
extracted data, and assessed reporting quality using the
CONSORT checklist for both abstracts and full texts. We
reported the percentage adherence for each item, along
with the median and percentiles (Q1:Q3) or mean and
standard deviation (SD) for all items. The factors con-
sidered to influence reporting were; 1) trial registration,
2) industry funding, 3) trial identification as a pilot or
feasibility in title or abstract, 4) primary objective as
‘feasibility’, and 5) the specific journal. The association
was estimated using generalized estimating equations
and reported as incidence rate ratios (IRR) with 95%
confidence intervals (CI).
Results: Out of 364 citations, 58 articles were eligi-
ble. The median (Q1:Q3) CONSORT abstract items
reported was 5 (4:7), and the mean (SD) full text
items reported was 13 (5). Significantly poor reporting
was associated with ‘not registering the trial as a pilot’
for both abstracts and full texts; ‘industry funding’ for
abstracts; and ‘hypothesis testing as the primary objec-
tive’ for full texts.
Discussion/Conclusions: The reporting quality of
pilot trials published in leading anesthesia journals is
poor. Journal editorial boards can encourage improved
reporting by supporting adherence to the CONSORT
extension for pilot trials.
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Parental pain and children’s health and functional problems: The role of
difficulty in performing parenting activities and partner parental support
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Introduction/Aim: Children of parents with chronic pain
often report more health and functional problems com-
pared to other children. This study investigated the med-
iating role of parents’ difficulty in performing parenting
activities (e.g., helping children with their homework) and
the moderating role of partner support in parenting (e.g.,
sharing responsibility for raising the child) on the rela-
tionships between parents’ pain intensity and their chil-
dren’s health (i.e., pain intensity and general health) and
functional problems at home, school, and in socializing.
Methods: Participants were 174 parents with chronic
pain who had a child between the ages of 8–17 years old.
They completed measures of their pain intensity, difficulty
in performing parenting activities, partner support in par-
enting, and their child’s pain intensity, general health, and
functional problems at home, school, and in socializing.
Results: Difficulty in performing parenting activities
did not mediate the relationship between parent pain
intensity and children’s pain intensity or general health.
It did, however, mediate the relationship between parent
pain intensity and children’s functional problems; that is
more pain intensity in parents was related to having
more difficulty in performing parenting activities,
which in turn was related to more functional problems
in children. Partner support in parenting moderated the
association between performing parenting activities and
children’s functioning.
Discussion/Conclusions: these findings suggest that
parental pain and difficulty in performing parenting
activities are negatively related to children’s function-
ing; however, receiving support from partners in par-
enting can mitigate some of these negative effects.
ORCID
Christine T. Chambers http://orcid.org/0000-0002-7138-
916X
Natalie O. Rosen http://orcid.org/0000-0002-4525-0770
CONTACT Somayyeh Mohammadi somayyeh.mohammadi@iwk.
nshealth.ca
© 2018 Somayyeh Mohammadi, Christine T. Chambers, Natalie O. Rosen,
Annmarie Cano, Perri R. Tutelman and Kristen S. Higgins. Published with license
by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
MyHealthMyRecord: a case study in registering the private perspective of
learning to live with chronic pain of undefined origins
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and Deborah I. Felsa
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Introduction/Aim: We provide a case study report on
a digital health application designed to support people
adjusting to living with sudden onset pain without a
clinical course for addressing its biomedical causes.
Patients living with such conditions need non-medical
accommodations to cope with their new reality. The
case study describes a mobile app, MyHealthMyRecord,
that allows patients to record 30–60 sec of personal and
private health audio-video commentary. These self-
authenticating data can then be curated and shared
with others, and/or linked to and indexed with formal
medical records.
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Methods: One patient with serious biomedical painful
chronic condition of sudden onset in Toronto, Ontario
recorded commentaries over a 3-month period. Thematic
analysis was used to identify the major themes in the data
to address the research question: How can the individual’s
perspective be represented through patent-generated
narrative?
Results: The technology showed promise as a self-
reflection/coping system, and media for including the
person’s voice and experiences in official records of
accommodations made to facilitate their return to their
life before the onset of the pain condition.We will discuss
an in-depth case study where Participant X recorded 64
short duration video clips over the 3-month period. We
found that, despite her/his condition, s/he successfully
made a variety of videos using different communication
styles that documented experiences, concerns, issues,
positive interactions and pain episodes.
Discussion/Conclusions: The insights from the
recordings offered an in-the-moment perspective of the
individual’s longitudinal journey of coping with the onset
of chronic pain and resulting new life circumstances.
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Predictors of completion of an online chronic pain management program for
military and police
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Introduction/Aim: Chronic pain is a serious health issue
in Canada, with a greater prevalence inmilitary and police
personnel. Online psychological treatments for disorders
such as chronic pain have recently been growing in popu-
larity. Those with chronic pain may be more inclined to
use online rather than in-person treatments due to the
difficulty of attending in-person sessions when experien-
cing pain flare-ups, general discomfort when travelling,
and pain-related avoidance behaviours. The purpose of
this study was to determine characteristics of those more
likely to complete an online chronic pain treatment
designed for military and police personnel.
Methods: Participants were 57 individuals with
chronic pain and a background in the military or
RCMP who agreed to participate in an 8-week online
treatment for chronic pain. Participants were also
offered an optional biweekly group “support” session.
Prior to treatment, participants provided demographic
information and completed a number of pain-related
measures and measures of depression, anxiety, and
PTSD. Logistic regressions were performed to evaluate
factors predictive of program completion.
Results: Just over 60% of participants completed the
online program. Consistent with our expectations,
completion of the online program was more likely
among individuals who chose to attend the optional
group-based support sessions. Contrary to our expecta-
tions, having a diagnosis of PTSD was also a predictor
of completion of the program.
Discussion/Conclusions: Predictors of completion
of an online chronic pain program for military and
police included participation in optional group-based
support sessions and having a diagnosis of PTSD.
Reasons for these outcomes are discussed.
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Mannitol (30%) Cream in the Treatment of Post-Herpetic Neuralgia
Tess Elaine Helen Debellea, Hélène Bertrandb, Marylene Kyriazisc, and K. Dean Reevesd
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Introduction/Aim: Post-herpetic neuralgia is painful,
debilitating, and significantly affects quality of life.
Treatments are often unsatisfactory with multiple side
effects.
To determine if:
(1) mannitol cream is effective in treating nocicep-
tive pain in post-herpetic neuralgia.
(2) adding menthol to the Mannitol cream results in
further pain relief.
Methods: Twenty participants suffering with post-her-
petic neuralgia were included. The first 24-day trial was a
randomized double-blind, placebo controlled crossover
study, comparing pain relief between the two creams
with a baseline week. Participants were subsequently
given a three-month supply of Mannitol cream, followed
by a one-month supply of Mannitol and menthol cream.
Results: Paired samples t-tests were used to compare
data. Mannitol cream generated slightly lower average
pain levels during the 24-day trial, however neither the
Mannitol (p = 0.506) nor placebo cream (p = 0.522)
proved significant. Continued use of Mannitol cream
resulted in significant improvements in average
(p = 0.006) and maximum (p = 0.0058) pain levels.
Brief Pain Inventory (BPI) (p = 0.0679 using intention
to treat, p = 0.001 without) and Patient Health
Questionnaire-9 (PHQ-9) (p = 0.0421 for both) scores
were also significant. After Mannitol and menthol
cream use, maximum pain levels remained relatively
unchanged (p = 0.0077), whereas PHQ-9 (p = 0.04)
and BPI (p = 0.0114) scores decreased. The only side
effect was dermatitis in three participants.
Discussion/Conclusions: Mannitol cream presum-
ably works cumulatively, causing a greater therapeutic
effect with continued use. Patient quality of life
improves as Mannitol takes effect. It can therefore be
considered a clinically effective treatment against post-
herpetic neuralgia. Menthol appears to improve the
effect of Mannitol on sufferers’ ability to function.
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Sparing of the intercostobrachial nerve during breast cancer surgery involving
axillary lymph node dissection: a systematic review
Lucas Galloa, Annie Lokb, Andrei Smarandachea, Li Wang c,d, Long Gee, and Jason W. Busse c,e,f
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Introduction/Aim: The intercostobrachial nerve
(ICBN) is routinely divided during breast cancer sur-
gery involving axillary lymph node dissection (ALND),
and sacrifice of this nerve is associated with the devel-
opment of persistent post-surgical pain. We undertook
a systematic review of ICBN sparing procedures to
establish the effect on patient-important outcomes
after ALND breast cancer surgery.
Methods: We searched MEDLINE, EMBASE, and
CENTRAL from inception to 2017 for randomized
controlled trials that explored ICBN sparing versus
sacrifice. We pooled all patient-important outcomes
that were reported by >1 trial, and used the GRADE
approach to rate the quality of evidence.
Results: Of 1,416 articles eligible for initial screen-
ing, 7 articles (n = 570 patients) were included. Low
quality evidence suggested that ICBN preservation pre-
vents postoperative numbness (RR 0.59; 95% CI 0.44 to
0.78), arm sensory disturbance (RR 0.20; 95% CI 0.07 to
0.58) and persistent post-surgical pain (RR 0.51; 95%
CI 0.36 to 0.71); however, nerve sparing also increased
the length of surgery (weighted mean difference
8.34 minutes; 95% CI 2.04 to 14.65).
Discussion/Conclusions: Limited evidence from 5
small trials, at high risk of bias, suggests that ICBN
sparing reduces persistent pain, numbness and sensory
disturbance following breast cancer surgery, and
increases duration of surgery. Large trials, at low risk
of bias, are required to confirm these findings.
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The impact of inflammatory cytokines and biopsychosocial factors on acute pain
after breast cancer surgery
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Introduction/Aim: Acute pain after breast cancer sur-
gery (BCS) remains a significant problem and is one of
the most consistently reported risk factors for persistent
post-operative pain. This study aimed to identify risk
factors for pain intensity at rest and with movement,
pain qualities and neuropathic pain after BCS.
Methods: 86 women scheduled for BCSwere recruited.
Prior to surgery, demographic, health status, cancer treat-
ment factors, and pain data were collected, psychological
questionnaires were completed, and baseline inflamma-
tory cytokines were measured. 24 hours post-BCS, parti-
cipants completed the Numeric Rating Scale-Rest (NRS-
R) and NRS-Movement (NRS-M), Short-Form McGill
Pain Questionnaire (SF-MPQ) and Short-Form
Neuropathic Pain Questionnaire (SF-NPQ).
Results: Backward regression analyses identified sig-
nificant (p ≤ .05) correlates of each outcome. Correlates
of NRS-R were younger age (β = –.25), increased pain
catastrophizing (β = .32) and bilateral surgery (β = .29).
Correlates of NRS-M were younger age (β = –.21),
increased trait anxiety (β = .29), bilateral surgery
(β = .24) and mastectomy (β = .25). Correlates of SF-
MPQ were increased pain catastrophizing (β = .33),
bilateral surgery (β = .28) and previous breast surgery
(β = .26). Correlates of SF-NPQ were decreased inter-
leukin-10 (β = –.28) and increased pain catastrophiz-
ing (β = .24).
Discussion/Conclusions: Each model contained a
range of biological, psychological and surgical factors,
supporting the biopsychosocial model of pain. Distinct
models supported the importance of assessing more
than one pain outcome in post-operative pain research.
Variables accounting for the most variance in each
outcome (pain catastrophizing [NRS-R; SF-MPQ],
trait anxiety [NRS-M] and baseline IL-10 [SF-NPQ])
are potentially modifiable. These findings may inform
future research on interventions to improve post-
operative pain management.
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The ECHO chronic pain program is a telementoring
(telehealth) platform, which supports Health care pro-
viders (HCPs; spokes) in managing their own patients
with chronic pain in their home communities, using
the expertise of subspecialists (hub). The aims for this
project include understanding: a) if HCPs have
increased knowledge and skills in pain management
and opioid stewardship, b) whether ECHO’s commu-
nity of practice model impacted HCPs’ knowledge shar-
ing and c) how HCPs in this program gained insights
into their motivations and confidence levels in mana-
ging this challenging population.
Methods: Thirteen qualitative semi-structured inter-
views were completed with participants who have com-
pleted or are still attending ECHO.A representative sample
of HCPs were included (a) rural vs. urban settings, (b)
those who presented ECHO cases vs. others who chose
not to, and (c) different professions of HCPs.
Results: Preliminary results have demonstrated that
the ECHO chronic pain program supports collaboration
by providing a variety of views from the different disci-
plines, having a respectful space to listen while learning,
and supporting the building of links with other HCP
through this virtual community. Additionally, HCPs
value the different resources available and tools being
taught by the expert team.
Discussion/Conclusions: These preliminary results
suggest that the ECHO chronic pain program has built
a supportive network of HCPs. Further analysis will
provide the opportunity to understand the reach of
ECHO and to learn how ECHO is having an impact
at the community level in rural, remote and under-
served areas.
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Microglial pannexin-1 critically underlies opioid withdrawal, but not opioid-
induced hyperalgesia or analgesic tolerance
Nicole E. Burma, Heather Leduc-Pessah, Michael Mousseau, and Tuan Trang
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Introduction/Aim: Opioids are essential analgesics
for managing pain; however, their use has steadily
increased over the past decade. Prolonged opioid
use is associated with adverse effects such as physi-
cal dependence (characterized by a withdrawal syn-
drome), analgesic tolerance (loss of the pain
relieving effects) and opioid-induced hyperalgesia
(a paradoxical increase in pain). We have previously
identified the microglial pannexin-1 (Panx1) chan-
nel as a novel therapeutic target in opioid withdra-
wal. In this study, we tested whether blocking
microglial Panx1 alleviates morphine analgesic tol-
erance and hyperalgesia.
Methods: To assess the role of microglial Panx1 in
opioid tolerance and hyperalgesia, we used a transgenic
mouse strain with a targeted deletion of Panx1 from
microglia (Cx3cr1-CreERT2::Panx1flx/flx). Opioid analge-
sic tolerance was established by daily injection of mor-
phine (10 mg/kg) for 7 days, and opioid-induced
hyperalgesia was established by injecting escalating
doses of morphine twice a day for 5 days. Changes in
morphine induced antinociception and hyperalgesia
were assessed by measuring tail withdrawal latencies
from a constant thermal stimulus.
Results: Opioid tolerance was characterized by a
decline in morphine antinociception and a loss in mor-
phine analgesic potency. Genetic deletion of microglial
Panx1 had no effect on the development of analgesic
tolerance. Using the opioid-induced hyperalgesia para-
digm, we found that tail withdrawal latencies of wild-
type mice progressively decreased over the 5 day treat-
ment period, and genetic deletion of microglial Panx1
had no effect on this decline in response.
Discussion/Conclusions: Together, our findings
suggest that microglial Panx1 represents a divergent
mechanism that preferentially underlies opioid with-
drawal, and not opioid analgesic tolerance or
hyperalgesia.
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Pain free laceration repairs using intra-nasal ketamine: DosINK1 - a dose
escalation clinical trial
Soha Rached-D’Astousa, Benoit Baileya, Christopher Marquisb, Marie-Pier Desjardinsa, Denis Lebelb,
and Evelyne D-Trottiera
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Introduction/Aim: Laceration is common in children
presenting to the emergency department. They are
often uncooperative related to pain and distressed dur-
ing repair. Few studies have evaluated intranasal (IN)
ketamine for procedural sedation in children with doses
ranging from 3 to 9 mg/kg. We sought to evaluate the
optimal IN ketamine dose for effective and safe proce-
dural sedation.
Methods: A dose escalation trial with an initial dose
of 3 mg/kg up to 9 mg/kg of IN Ketamine for laceration
repair with suture in children 1 to 12 years in the ED,
using a 3 + 3 trial design. For each dose, 3 patients are
enrolled. Escalation to the next dose is permitted if
sedation is unsuccessful without serious adverse event
(SAE). This process is repeated until effective sedation
for 6 consecutive patients with a maximum of 1 SAE.
The primary outcome is the optimal dose for successful
procedural sedation as per the PERC/PECARN consen-
sus criteria.
Results: Nine patients have been recruited from
March to December 2017 with median age of
2.9 years-old with laceration length of 2 to 5 cm and
facial involvement in 55% of cases, respectively.
Sedation was successful in 1/3, 1/3 and 3/3 patients at
doses of 3, 4, 5 mg/kg respectively, without SAE.
Median time to return to baseline status and to dis-
charge were 35 and 98 min, respectively. Study comple-
tion is expected in March 2018.
Discussion/Conclusions: The results from the
dosINK1 trial is a groundwork for future dose-finding
study. A multicentric trial (DosINK-2), is already set up
to further validate the dose from the current trial.
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The effects of MC1R genetic variants on red hair and pain
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Introduction/Aim: Melanocortin-1 receptor, encoded
by the gene MC1R, has an established role in red hair
pigmentation and tanning ability. It has also been
linked to pain sensitivity, although the same nonsynon-
ymous (amino acid-changing) single nucleotide poly-
morphisms (SNPs) have been associated with both
greater and lower sensitivity to noxious stimuli. Here
we attempt to reconcile these apparently contradicting
results by investigating all common SNPs (nonsynon-
ymous as well synonymous SNPs in the regulatory
region) in MC1R.
Methods: We genotyped all common MC1R SNPs in
a TMD case-control cohort as part of the multi-centre
OPPERA (Orofacial Pain: Prospective Evaluation and
Risk Assessment) project. Participants underwent clin-
ical assessment and quantitative sensory testing to eval-
uate sensitivity to thermal stimuli. Then we:
1. analysed for association between MC1R SNPs and
thermal sensitivity
2. examined MC1R haplotypic structure to deter-
mine possible correlation effects
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Results: Our findings show that regulatory region SNP
rs3212361 is significantly associated with heat pain sensi-
tivity. Out of six common nonsynonymous “red hair”
SNPs, two – rs1805008 and rs885479 – have minor alleles
correlated with the protective alleles of the regulatory
region SNPs, and the other four – rs1805005, rs2228479,
rs1805007, and rs1805009 – have minor alleles correlated
with the risk alleles of the regulatory region SNPs.
Discussion/Conclusions: While association ana-
lyses have identified different SNPs as mediators of
red hair and pain sensitivity phenotypes, linkage dis-
equilibrium between them may have led to contra-
dicting findings in prior publications regarding the
relationship between red hair and altered pain
sensitivity.
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System xC- knockdown in cancer cells reduces glutamate release and cancer
pain
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Introduction/Aim: Cancer pain is often under-treated
or poorly responsive to therapy, and effective therapies
are limited by severe dose-dependent side effects. We
have found that malignant cells secrete the neurotrans-
mitter and cell-signaling molecule glutamate via the
oxidative stress-related cystine/glutamate antiporter,
system xC-. This investigation examines the impact of
implanting system xC- knockdown cancer cell lines in
animal models of cancer-induced bone pain.
Methods: Stable MDA-MB-231 human breast ade-
nocarcinoma xCT knockdown breast cancer cells were
generated using siRNA transfection. IPTG-inducible
xCT knockdown cells were generated using lentiviral
shRNA transduction. Viable clones were screened for
xCT knockdown at the transcript, protein, and func-
tional levels. Immunodeficient mice were inoculated
intrafemorally with 1 × 106 cells. Behavioural record-
ings were performed throughout the duration of the
animal model. Animal weight bearing, automated von
Frey, and limb use were measured. Bone, tumour, and
plasma were collected for analysis.
Results: Animals implanted with xCT knockdown
cancer cell displayed reduced nociceptive behaviours
and an extended time until the onset of behavioural
evidence of pain.
Discussion/Conclusions: These preliminary results
suggest that a reduction in glutamate secretion from
cancers in bone by inhibition of the system xC- transpor-
ter may provide some benefit for treating the often severe
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Surgical nurses’ and nurse practitioners’ knowledge & attitudes of post-
operative pain management: current landscape and future educational
opportunities
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Introduction/Aim: This study was designed to describe
nurses’ (RNs) and nurse practitioners’ (NPs) knowledge
and attitudes related to post-operative pain manage-
ment. This poster will illustrate key findings and
knowledge gaps that were identified, and provide
recommendations for future education.
Methods: A prospective observational study of RNs
(n = 147; aged 20–70 years) and NPs (n = 19; aged 30–
70 years) in a multi-site quaternary academic health
science centre was conducted. The main outcome mea-
sure was the composite score of the Knowledge and
Attitude Survey Regarding Pain, and demographic pre-
dictors which influenced this outcome.
Results: NPs achieved higher overall scores than
RNs (80% vs. 75%, η2 = 0.02, p = 0.04). Average correct
scores demonstrating attitude towards pain manage-
ment were greater than 80% for both groups. Average
correct scores related to knowledge of pharmacology,
respiratory depression, use of adjunct medications, and
equi-analgesia ranged from 42% to 65% for the entire
group. Level of education was not a predictor of the
composite score (η2 = 0.01, p = 0.36). However those
who participated in at least one educational seminar
over the previous 6 months achieved higher scores
compared to those who did not (η2 = 0.059, p = 0.08).
Discussion/Conclusions: Knowledge gaps were
identified despite NPs and RNs, on average, scoring
greater than 80% on attitudes-related questions regard-
ing pain management. Those who participated in edu-
cational seminars had higher average scores compared
to those who did not. Future educational interventions
for both groups can focus on pharmacology of analge-
sics, anticipated utilization of adjuvant analgesics and
opioid-related respiratory depression.
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The Chronic Pain Network
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Introduction/Aim: Despite pain being a common pro-
blem, there is a small proportion of total research
funding in Canada dedicated to understanding and
treating it. Patients and patient organizations are inte-
gral to leading the demand for change. The Chronic
Pain Network was created under the auspices of CIHR’s
Strategies for Patient Oriented Research, to enhance
patient engagement and efficient knowledge translation
in research in pain and to establish a formal national
research network. Its goal is to change the way pain is
understood and treated in Canada.
Methods: The Chronic Pain Network supports its
overarching goal through funding innovative research,
supporting training and mentoring efforts and creating
new opportunities for knowledge translation through
KT initiatives, a Registry Working Group, a Clinical
Research Network and by using resources available
through the provincial SPOR SUPPORT Units.
Patients are engaged in Network activities as members
of the governance structure, contributing to Network
projects and helping set Network priorities, with an
Indigenous Health Research Advisory committee
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supporting the Network to help guide relationships
between health researchers and Indigenous
communities.
Results: Network initiatives include Pain+ CPN, a
curated database of pain related articles, reviewed by
patients and professionals, that identify relevant content
for knowledge translation; genetic analysis of patients
included in the Quebec Pain Registry to create a large
scale database and opportunities for future research; a
National Pain Registry, based upon the model of the
Quebec Pain Registry; 26 funded Patient Oriented
Research projects, reviewed twice yearly by means of a
template developed with patient partners, and Training
and Mentoring activities.
Discussion/Conclusions: Patients can and should play
a meaningful role in the advancement of pain research.
By working in collaboration with patients and part-
nering with pain-centric organizations, we can guide
the future of pain research in Canada, i.e. adapted to
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Mechanosensitive ion channels in articular nociceptors contribute to
osteoarthritis pain
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Osteoarthritis (OA) is a chronic debilitating disease
affecting 5 million Canadians and causing over $30
billion in direct and indirect costs. Pain is the major
complaint of OA patients and is presently inadequately
managed. It manifests as mechanical allodynia, a pain-
ful response to innocuous stimuli such as joint move-
ment. Allodynia is mostly due to the sensitization of
articular nociceptors to mechanical stimuli. These noci-
ceptors respond to noxious mechanical stimuli applied
to their terminals via the expression of depolarizing
high-threshold mechanosensitive ion channels (MSCs)
that convert painful mechanical forces into electrical
signals. In this study, we examined the contribution of
MSCs to mechanical allodynia in a mouse model
of OA.
We recorded MSC activity in knee-innervating noci-
ceptors from naïve and OA mice and discovered that
OA nociceptors have greater mechanically-activated
currents. Furthermore, their activation threshold is
greatly reduced, causing their opening at significantly
lower stimulus intensities. Consequently, nociceptors
are activated by mild mechanical stimuli. These
channels are reversibly inhibited by the selective MSC
inhibitor GsMTx4, and the intra-articular injection of
this peptide significantly reduced mechanical allodynia
in OA mice. This indicates MSCs contribute to OA
pain. To examine whether factors in synovial fluids
sensitize these channels, we incubated nociceptors
with synovial fluids from OA patients. Our data
demonstrate enhanced MSC currents in nociceptors
exposed to OA synovial fluids.
Overall, our results suggest that MSCs are sensitized
during OA and directly contribute to mechanical allo-
dynia. They therefore represent potential therapeutic
targets in the treatment of OA pain.
Introduction/Aim: Osteoarthritis (OA) is a dis-
abling and highly prevalent condition affecting millions
worldwide. Pain is the most important, yet least under-
stood, symptom of OA. It manifests as a hypersensitiv-
ity to mechanical stimuli such as joint palpation or
movement. Although it is understood that, during
OA, nociceptors (pain-sensing neurons) become sensi-
tized to mechanical stimuli and then can be activated
by innocuous stimuli, the underlying mechanisms
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remain poorly understood. Our hypothesis is that
mechanosensitive ion channels (MSCs), a type of mem-
brane protein expressed in nociceptors and responsible
for sensing mechanical stimuli, are sensitized during
OA. The aim of this project is to identify, using a
combination of electrophysiology, histology, and beha-
vioral approaches, the molecular bases of mechanical
hypersensitivity observed in a mouse model of osteoar-
thritis pain.
Methods: We used intra-articular sodium mono-
iodoacetate (MIA) injection as a model of OA.
Histological damage following MIA injection was
quantified and primary mechanical allodynia was mon-
itored using the knee-bend test. Mechanically-evoked
currents of knee-innervating nociceptors were recorded
by single-channel patch clamp electrophysiology and
dorsal horn neuronal activation was assessed by Fos
immunoreactivity.
Results: In this study we show that in nociceptors
from OA mice, MSCs’ activation threshold is greatly
reduced, causing their opening at significantly lower
stimuli intensities. Therefore, nociceptors are activated
by non-noxious mechanical stimuli. These channels can
be reversibly inhibited by a selective MSC inhibitor,
GsMTx4, and the intra-articular injection of this pep-
tide significantly reduced the activation of dorsal horn
nociceptive circuits as well as primary allodynia in OA
mice. Furthermore, we show that incubating nocicep-
tors with synovial fluids from OA patients also
increased MSC currents.
Discussion/Conclusions: These results suggest that
MSCs during OA are sensitized and directly contribute
to mechanical allodynia in this pathology. Thus, MSCs
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Evaluation of vaso-occlusive crisis management with patient controlled
analgesia in children with sickle cell disease requiring admission
Claire Arbitrea, Yves Pastoreb, Nancy Robitailleb, Benoit Baileya, Annie Viauc, Marie-Joelle Bergerond,e,
Niina Kleibere, Edith Villeneuved,f, and Evelyne D. Trottiera
aDivision of Emergency Medicine, CHU Sainte-Justine, Université de Montréal, Montréal, Canada; bDivision of Hematology, CHU Sainte-
Justine, Université de Montréal, Montréal, Canada; cDepartment of Pharmacy, CHU Sainte-Justine, Université de Montréal, Montréal, Canada;
dPain team, CHU Sainte-Justine, Université de Montréal, Montréal, Canada; eDepartment of Pediatric, CHU Sainte-Justine, Université de
Montréal, Montréal, Canada; fDepartment of Anesthesiology, CHU Sainte-Justine, Université de Montréal, Montréal, Canada
Background: Vaso-occlusive crisis (VOC) is one of the
most distressing occurrences in patients with sickle cell
disease (SCD). Patient controlled analgesia (PCA) is
recommended by NIH and expert opinions favor its
early use.
Objective: We aim to review the use of PCA in
patients with VOC and to evaluate if its early use is
associated with faster pain control and reduced length
of stay (LOS).
Methods: This retrospective single center study
included all pediatric patients admitted and treated
with PCA for a severe VOC from 2010 to 2016.
“Early” use was defined as start of PCA within
48 hours of arrival in the emergency department (ED)
and “late” use after 48 hours. Time to reach adequate
analgesia was defined as OUCHER, verbal scale or
Faces Pain Scale < 5/10 obtained twice consecutively
in a 4-hours interval. Time to reach adequate analgesia
and LOS were compared between early-PCA and late-
PCA groups.
Results: A total of 46 patients presented 87 episodes
of VOC treated with PCA during the study. Sixty-three
episodes (72%) were treated with early-PCA and 24
(28%) with late-PCA. Both groups were comparable
in terms of age (12.0 vs 13.2 years old), gender (54%
female vs 62%), hemoglobin phenotype (79.4% HbSS vs
79.2%), but median pain score at admission was higher
in early-PCA than in late-PCA (9/10 vs 7/10, median
difference 1 (95% CI 0, 2). Early-PCA was associated
with a median reduction in LOS of 3.4 days (95% CI
-4.9, -1.9) (median early-PCA LOS 6.8 vs late-PCA 10.3
days). Time to reach analgesia could be evaluated only
in a subset of patients (21 in Early-PCA and 11 in late-
PCA group). Although time to reach adequate analgesia
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tended to be shorter in the early-PCA group, it was not
statistically different: median 101.5 hours vs 143.1
hours, difference of 41.7 (95% CI −4.0, 72.5).
Side effects were observed during 29 (33.3%) PCA
treatments (22/63 (34.9%) episodes in early-PCA, 9/24
(37.5%) in late-PCA group) among which 16 (18.6%)
were significant adverse events. These were observed in
15 patients who required interventions: 2 desaturations
requiring oxygen without intubation, 8 neurologic
abnormalities (hallucinations, visual abnormalities, no
stroke), 6 urinary retentions.
Conclusion: Early use of PCA for severe VOC was
associated with a reduced length of hospital stay despite
that these patients had higher pain score on admission.
Prospective studies are needed to support these positive
outcomes.
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Quality evaluation of a web-based neonatal pain assessment learning tool in
Portuguese (Brazil): the Neonatal Pain Assessment Program (PAD-Neo)
Fernanda Felipe Ferreira Da Silvaa, Taine Costaa, Heloísa Helena Ciqueto Peresa, Amélia Fumiko Kimuraa,
Elysangela Dittz Duarte b, Thaila Correa Castralc, and Mariana Bueno d
aDepartment of Maternal-Child and Mental Health Nursing, School of Nursing of the University of Sao Paulo, Sao Paulo, SP, Brazil; bSchool of
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cDepartment of Nursing, Faculty of Nursing of Federal University of Goias, Goiânia, GO, Brazil; dThe Hospital for Sick Children, Child Health
Evaluative Sciences, Toronto, ON, Canada
Introduction/Aim: The Neonatal Pain Assessment
Program (Programa de Avaliação da Dor Neonatal -
PAD-Neo) is a web-based learning tool that aims to pro-
vide health sciences students and health care professionals
with specific knowledge and skills on pain assessment.
Educational material includes podcasts, presentations,
summaries, image-based (videos and photos) exercises,
and discussion forums. Our aim was to evaluate the quality
of PAD-Neo.
Methods: Twenty-four experts on neonatal care, neo-
natal and/or pediatric pain, and education were invited
to participate. A validated 20-items tool was used. For
each item scores range from 0 to 1, and values ≥0.70
indicate high quality. This study was approved by local
research ethics committee (#41048915.8.0000.5392).
Results: Items evaluated included navigation (mean
score 0.92), clarity of information (0.97), ease location
of information (0.89), relevance of content (0.96), con-
textualization (0.94), correction of content (0.98), mul-
tiple windows (0.97), intuitive interactions (0.96), ease
of use (0.94), ease of return (0.92), ergonomics (0.94),
design (0.96), labels (0.93), audiovisual resources (0.85),
references (0.93), interactivity (0.82), management of
errors (0.85), help resources (0.81), quality of informa-
tion (0.96) and portability (0.97). Hence all average
scores were ≥0.70, no significant changes were made
to the tool. Minor suggestions were incorporated, such
as increasing the amount of reading resources written
in Brazilian Portuguese.
Discussion/Conclusions: The PAD-Neo is consid-
ered a high quality educational tool. Future studies are
required to evaluate the impact of the PAD-Neo in
educational outcomes such as users’ knowledge acqui-
sition, and in neonatal pain outcomes such as docu-
mentation of pain assessment in clinical settings.
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Developing a screening measure for pediatric neuropathic pain
Jennifer Stinsona, Kathryn A. Birniea, Chitra Lalloob, Naiyi Sunc, Amos Hundertb, Cynthia Nguyenb, Lauren Harrisb,
and Fiona Campbellc
aLawrence S. Bloomberg Faculty of Nursing, University of Toronto, Child Health Evaluative Sciences, The Hospital for Sick Children, Toronto,
Canada; bChild Health Evaluative Sciences, The Hospital for Sick Children, Toronto, Canada; cDepartment of Anesthesia, The Hospital for Sick
Children, Department of Anesthesia and Pain Medicine, University of Toronto, Toronto, Canada
Introduction/Aim: Early and accurate detection of
neuropathic pain (NeP) is critical for its diagnosis and
treatment. Although valid NeP screening measures
exist in adults, there is no measure with broad applica-
tion to pediatric populations. Our aim is to develop,
evaluate, and disseminate the first NeP screening mea-
sure specifically for children and adolescents.
Methods: Two phases of measure development are
complete: (1) a systematic review of studies describing
the development or validation of existing NeP mea-
sures; and (2) an online modified Delphi procedure to
generate and refine potential items describing clinical
signs and symptoms for the pediatric NeP measure. A
steering committee generated 8 items to be refined by
an international group of multidisciplinary pediatric
chronic pain experts across two rounds of the Delphi
process (n = 23 round one; n = 27 round two).
Results: The systematic review identified 7 measures
for adults. Five of the 7 measures had strong psycho-
metric properties and were commonly used. The
Delphi process confirmed a definition of NeP and
relevant clinical signs and symptoms. Respondents
reported that patients with NeP symptoms represent
<25–75% of the pediatric patients they see annually.
Depending on the item, 48–91% of respondents identi-
fied the 8 potential items describing clinical signs and
symptoms of NeP as ‘relevant’ or ‘very relevant’ for
inclusion. Respondents suggested 14 additional items
for consideration.
Discussion/Conclusions: A consensus conference is
planned to: (1) finalize the items and wording; (2)
devise a research plan to evaluate psychometric proper-
ties and clinical utility of the measure; and (3) develop a
knowledge translation strategy.
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Gender differences in subjective pain experience and coping strategies in
patients with inflammatory bowel disease
Valentina Mihajlovica, Katherine Fretza, Madelaine Gierca, Michael Beyakb, Laura Katzc, and Dean Trippa
aDepartment of Psychology, Queen’s University, Kingston, Canada; bDivision of Gastroenterology, School of Medicine, Queen’s University,
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Introduction/Aim: Inflammatory bowel disease (IBD)
describes a group of conditions that inflame the lining of
the gastrointestinal tract, and often result in chronic
pain. Coping strategies – illness-focused (i.e., avoidance)
or wellne ss-focused (i.e., confrontation) – are a cogni-
tive-behavioural response associated with pain. While
previous research has found gender differences regard-
ing coping strategies, this has been overlooked in IBD.
The present study compares subjective pain experience
and coping strategies in men and women with IBD.
Methods: Patients with physician-diagnosed IBD
were recruited from a tertiary care clinic, and com-
pleted two questionnaires: 294 patients (122 men, 172
women) completed the Short Form-McGill Pain
Questionnaire (SF-MPQ), and 289 patients (121 men,
168 women) completed the Brief Chronic Pain Coping
Inventory (B-CPCI).
Results: Mann-Whitney tests were employed to
compare gender differences for pain experience and
coping strategies. Subjective pain experience was
greater for women (Mdn = 5) than men (Mdn = 3),
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U = −3.378, p < 0.01. Women (Mdn = 11) employed
significantly more illness-focused coping strategies than
men (Mdn = 4); U = −3.348, p < 0.01. No significant
difference between genders was found in use of well-
ness-focused coping strategies (men: Mdn = 15;
women: Mdn = 16); U = −1.202, p = 0.229.
Discussion/Conclusions: Women with IBD
reported significantly higher subjective pain and used
significantly more illness-focused coping strategies than
men. This suggests that an important area for IBD
patient care involves teaching patients, especially
women, about the differences in outcomes related to
use of different coping strategies.
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The chronic pain network and Indigenous health research
Margot Latimera, John R. Sylliboya, Sharon Rudderhama, Brent Youngb, and Norm Buckleyc
aCentre for Pediatric Pain Research, IWK Health Centre, Halifax, Nova Scotia, Canada; bIndigenous Student Representative, Chronic Pain
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Introduction/Aim: The primary goal of the Indigenous
Health Research Advisory committee is to gather com-
munity-based knowledge and protocols regarding how
research is conducted from a community perspective.
This information will help to facilitate the development
of authentic partnerships and enhanced understanding
between Indigenous communities and health researchers.
Methods: The Indigenous Health Research Advisory
committee embraces the strengths of both Indigenous
and Western knowledge using an approach known as
Etuaptmumk, or Two-Eyed Seeing. This framework
was originated by Mi’kmaq Elders, Albert & Murdena
Marshall of Eskasoni First Nation.
Results: Preliminary efforts have been focused on
compiling community supplied information, available
grey and published academic literature.
Discussion/Conclusions: The committee will con-
tinue to develop community profiles, identifying
research protocols and priorities for individual com-
munities, as well as create an online public database of
all identified Indigenous health research resources.
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A structural equation modeling analysis of the diathesis-stress model of chronic
pain and disability 6 months or more after cardiac bypass surgery
Iana Ianakievaa, Hance Clarkeb, Ze’ev Seltzerc, George Djaianib, Scott Beattieb, Vivek Raod, and Joel Katz a
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Introduction/Aim: Chronic pain is associated with a
myriad of negative impacts on cardiac patients and on
the healthcare system alike, such as increased anxiety and
cost of care. Factors that contribute to the transition from
acute to chronic pain must be better understood in order
to develop and provide better pain management care
post-cardiac surgery. The diathesis-stress model, which
theorizes that higher anxiety sensitivity, higher fear of
pain, higher pain catastrophizing, increased escape/avoid-
ance behaviours, and lower pain self-efficacy are asso-
ciated with greater chronic pain-related psychosocial
disability, was assessed in the current study.
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Methods: Structural equation modeling was con-
ducted using lavaan in R to evaluate the fit of the
diathesis-stress model of chronic pain in a sample of
366 post-cardiac bypass surgery patients.
Results: Themodel fit was adequate, as suggested by the
comparative fit index value of .940 (the suggested lower
cut-off is .90), and the standardized root mean square
residual value of .059 (the suggested upper cut-off is .08).
Regression coefficients indicated that higher anxiety sensi-
tivity predicted greater fear of pain and pain catastrophiz-
ing. Greater fear of pain predicted higher escape/avoidance,
while greater pain catastrophizing predicted lower escape/
avoidance. Greater escape/avoidance was subsequently
related to higher pain disability. Lastly, increased pain
disability was related to greater pain catastrophizing and
lower pain self-efficacy, but was not linked to changes in
fear of pain.
Discussion/Conclusions: The relevance of the dia-
thesis-stress model in explaining the development of
pain-related disability suggests that it would be bene-
ficial to generate strategies to mitigate the negative
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Chronic pain network - registry working group
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Introduction/Aim: In Canada, there are presently no
national standardized or uniform measures to monitor
quality of care and outcomes of patients who suffer
from chronic pain (CP). The Chronic Pain Network’s
Registry Working Group is mandated to implement
across Canada a needs-based minimal set of valid and
reliable measures that will be integrated into daily clin-
ical practices and serve clinical, administrative and
research purposes.
Methods: Methods include the creation of three sub-
committees (pediatric, adult, and information technol-
ogy), the utilization of online Delphi-type surveys and
face-to-face meetings, and the identification of existing/
planned CP patient registries and multidisciplinary pain
treatment clinics across Canada in collaboration with the
Canadian Agency for Drugs and Technologies in Health.
Results: The Pediatric Pain Registry has been cre-
ated and funding from the Health Ministry in Ontario
has been obtained to pilot it at the SickKids Hospital
with the Centre for Healthcare Organizational and
Innovation Research (CHOIR) electronic platform.
The minimal domains/subdomains and measurement
tools that will constitute the core of the Adult Pain
Registry are in the process of being selected.
Discussion/Conclusions: The Pediatric and Adult
Pain Registries will help clinicians and decision-makers
in their efforts to improve the care and condition of CP
patients. At the same time, these registries will set the
basis of a Canadian integrated clinical research infrastruc-
ture that will be most useful for conducting for rapid
multi-site studies, large RCTs, and other types of projects
aiming at predicting patient prognosis and treatment.
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Buzzy device for pain management in children during needle-related
procedures: a systematic review
Ariane Ballarda, Christelle Khadraa, Samara Adlerb, Evelyne Doyon-Trottierc, and Sylvie Le Maya
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Introduction/Aim: Needle-related procedures are an
important source of pain in children in medical settings.
The Buzzy® device consisting of a vibrating motor and a
set of ice wings has been developed as a solution for pain
management when placed above the needle-insertion site.
Studies examining its effect on needle-related pain in
children showed beneficial outcomes. However, a sys-
tematic review is needed to critically appraise its quality
and pooled effect. The aim of this systematic review is to
examine evidence for efficacy of the Buzzy® device for
needle-related procedural pain in children.
Methods: Electronic databases search was conducted
from inception to December 2017 for randomized con-
trolled trials using the Buzzy® device for pain manage-
ment in children undergoing needle-related procedures.
Selection of studies, data extraction, and assessment of
risk of bias and quality of evidence was independently
performed by two reviewers and consensus was reached
by discussion. Quantitative (random-effects meta-analy-
sis) and qualitative analysis were conducted.
Results: Nine studies with 1138 participants aged
between 3 to 18 years old were included in the analysis.
Six studies compared the Buzzy® device to “no inter-
vention” for procedural pain (SMD: −1.11; 95%CI:-
1.52, −0.70). Additional studies compared the device
to vapocoolant spray (n = 1), topical anesthetic
(n = 1), and distraction cards (n = 1).
Discussion/Conclusions: The Buzzy® device seems
to be a promising intervention for procedural pain
management in children. However, the presence of
significant heterogeneity and low-quality evidence lim-
its these findings. Additional high quality studies are
needed to conclude to its efficacy.
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The chronic pain network and training & mentoring
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mAnesthesiology, McMaster University, Hamilton, Ontario, Canada
Introduction/Aim: A key priority of the Chronic Pain
Network is to enhance training of highly qualified
professionals to increase capacity for chronic pain
treatment and research across Canada.
Methods: The Training & Mentoring committee
supports five established training initiatives that
address pre-licensure, graduate and post graduate levels
of education.
Results: Increased engagement of patients in colla-
borative chronic pain research initiatives; strength-
ened research capacity in chronic pain, building on
existing expertise; and strengthening linkages between
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trainees, mentors, clinicians, consumers, and
researchers.
Discussion/Conclusions: Outcomes continue to be
analyzed to ensure objectives are met, and the Network
will continue to work with patients to enhance all
training and mentoring initiatives and events.
ORCID
Alfonso Iorio http://orcid.org/0000-0002-3331-8766
CONTACT Bonnie Stevens bonnie.stevens@sickkids.ca
© 2018 Bonnie Stevens, Carley Ouellette, Renée El-Gabalawy, Lesley Singer,
Alfonso Iorio, Christine Chambers, Manon Chioniere, Margot Latimer, Michael
McGillion, Jeffrey Mogil, Judy Watt-Watson, Renata Musa, Kim Begley and Norm
Buckley. Published with license by Taylor & Francis Group, LLC.
This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.
Molecular pathophysiology of low back pain chronicity
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Introduction: Low back pain (LBP) is a serious public
health issue creating a significant socio-economic bur-
den. Given that molecular pathophysiology of the tran-
sition from acute to chronic LBP is not understood, our
study sought to describe differences between indivi-
duals with persistent or resolved LBP pain after an
acute episode at the genome-wide transcriptome level.
Methods: A cohort of 100 Caucasian patients, male
and female older than 18 years old, with acute LBP was
evaluated in two times: t0, within 6 weeks of the first
acute pain episode, and t1, at 3 months after the enroll-
ment time. Fifty patients still reported pain during the
follow-up at 3 months and another 50 patients did not.
RNA was extracted from whole blood and full tran-
scriptome sequencing was performed. Bioinformatics
analyses included the following steps: A) Analysis of
differentially expressed genes; B) Pathway Enrichment
analysis to identify biological pathways that are over-
represented in the set of differentially expressed genes
Results: The results of our bioinformatics analysis
suggest that patients who resolved pain from acute LBP
episode at 3 months of follow-up exhibited a substantial
change of their corresponding gene expression profiles
compared to those who transitioned to chronic LBP.
Importantly, our pathway analysis showed a significant
role of the innate and adaptive immune system in the
modulation of pain outcomes.
Conclusions: mRNA expression level alterations
could provide insights on molecular remodeling
dynamics in chronic low back pain. Validation in ani-
mal models would consolidate our findings.
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Reduced Physical Performance Assessed with Objective Measurements Detects
Kinesiophobia After Spine Surgery in Adolescents
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Introduction/Aim: Spinal fusion surgery with instru-
mentation is an invasive and extensive surgery that
predisposes children to high risks of developing kine-
siophobia (fear of movement) and morbidities like dis-
ability. Currently, kinesiophobia is measured by self-
reporting. To improve surgical recovery, an objective
detection is needed. The aims of the study were to
identify kinesiophobia with the Tampa Scale for
Kinesiophobia (TSK) questionnaire and to detect kine-
siophobia with an objective physical assessment, and to
associate the objective tests to the subjective measure.
Methods: Twenty 10-19 year-old patients with
Adolescent Idiopathic Scoliosis scheduled to undergo
surgery were enrolled. Before and six weeks after sur-
gery, patients answered the TSK questionnaire and
performed a physical assessment comprised of
sit&reach, supine bridge and prone alternating arm&leg
raises tests. Via objective grading component, a higher
score indicated kinesiophobia presence. Correlation,
two-way ANOVA and paired t-tests analyses were
performed.
Results: After surgery, an increase was observed in
the TSK score and sub-score activity avoidance
(p=0.007 and 0.002 respectively). A diminished physical
performance was observed after surgery with the total
score of all physical assessments (p<0.001), the scores
for supine bridge (p=0.02) and arm&leg raise
(p<0.001). An association between the objective physi-
cal assessments and the subjective TSK score was
observed when the cohort was divided according to
the objective assessments’ median score of 4. The sub-
group who performed worse after surgery was also
having greater activity avoidance (p=0.008).
Discussion/Conclusions: Results suggest that a phy-
sical assessment performed in the clinic could help
identify who is at risk of developing kinesiophobia
after surgery to improve recovery.
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Improving working memory and pain inhibition in healthy older persons using
neuromodulation of left dorsolateral prefrontal cortex
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The aim of the present study was to examine whether
transcranial Direct Current Stimulation (tDCS) of the
left dorsolateral prefrontal cortex could enhance pain
inhibition by improving working memory in older per-
sons. Fifteen volunteers (7 women, 8 men; mean age:
64 ± 4.41 y.o.) participated in two tDCS sessions during
which the n-back task was performed with two levels of
working memory load. To evoke nociceptive flexion
reflex, painful stimulation was delivered at the ankle
during n-back task. The experiment included five
counterbalanced conditions (pain alone and 0-back or
2-back with or without pain) performed twice during
each session. Compared with the pre-tDCS baseline,
anodal tDCS decreased response times and improved
pain inhibition by working memory in the 2-back tasks
(p < 0.01), while sham tDCS produced no significant
effect (all p > 0.3). In addition, anodal tDCS and sham
tDCS did not significantly change nociceptive flexion
reflex amplitude. These results indicate that neuromo-
dulation of the left dorsolateral prefrontal cortex
enhances pain inhibition in older persons by improving
working memory, independently of descending inhibi-
tion of spinal nociceptive activity.
Introduction/Aim: The aim of the present study was
to examine whether transcranial Direct Current
Stimulation (tDCS) of the left dorsolateral prefrontal
cortex could enhance pain inhibition by improving
working memory in older persons.
Methods: Fifteen volunteers (7 women, 8 men; mean
age: 64 ± 4.41 y.o.) participated in two tDCS sessions
during which a n-back task was performed with two
levels of working memory load. To evoke nociceptive
flexion reflex, painful stimulation was delivered at the
ankle during n-back task. The experiment included five
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counterbalanced conditions (pain alone and 0-back or
2-back with or without pain) performed twice during
each session.
Results: Compared with the pre-tDCS baseline, ano-
dal tDCS decreased response times and improved pain
inhibition by working memory in the 2-back tasks
(p < 0.01), while sham tDCS produced no significant
effect (all p > 0.3). In addition, anodal tDCS and sham
tDCS did not significantly change nociceptive flexion
reflex amplitude.
Discussion/Conclusions: These results indicate that
neuromodulation of the left dorsolateral prefrontal cor-
tex enhances pain inhibition in older persons by
improving working memory, independently of des-
cending inhibition of spinal nociceptive activity.
Funding: This study was funded by the Natural
Science and Engineering Research Council (NSERC)
of Canada. The contribution of Zoha Deldar was sup-
ported by the Département d’anatomie of UQTR and
the Centre en Neuropsychologie et Cognition
(CERNEC). The contribution of Nabi Rustamov was
supported by Fonds de Recherche du Québec en Nature
et Technologie and Fondation de Recherche en
Chiropratique du Québec. The contribution of
Mathieu Piché was supported by Fonds de Recherche
du Québec en Santé and the UQTR Research Chair in
Pain Neurophysiology.
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A systematic review of olfactive stimulation interventions to manage procedural
pain in preterm and full-term neonates
Gwenaelle De Clifford-Faugère, Andréane Lavallée, Christelle Khadra, and Marilyn Aita
Faculty of Nursing, University of Montreal, Montreal, QC, Canada
Introduction/Aim: Preterm and full-term neonates
undergo many painful procedures during their hospi-
talization in the neonatal intensive care unit.
Unrelieved and repeated pain can have important
repercussions on their motor and intellectual develop-
ment. Still, pain management interventions are limited
for neonates. To our knowledge, no systematic review
has evaluated the effectiveness of olfactive stimulation
interventions on pain of preterm and full-term neo-
nates. Aim: to evaluate the effectiveness of olfactive
stimulation interventions for procedural pain manage-
ment in preterm and full-term neonates.
Methods: An electronic search was conducted in
PubMed, Medline, CINAHL, EMBASE, PsycInfo, Web
of Science and CENTRAL from inception until June
2017. Selected studies had a RCT or a quasi-experi-
mental design, included preterm or full-term neonates
who underwent a painful procedure, evaluated a nat-
ural or an artificial odor during the painful procedure.
Multisensory interventions were excluded. Selection of
studies, data extraction and assessment of risk of bias
by the Cochrane’s tool, were done by two independent
researchers. Consensus was reached by discussion.
Results: Of 3089 screened studies, 15 studies met the
inclusion criteria. Ten studies reported evaluating an
olfactive stimulation intervention to manage pain in
full-term infants and five in preterm infants. To date,
data extraction and risk of bias assessment have been
completed. Data analysis is ongoing.
Discussion/Conclusions: Findings of this systematic
review will improve pain management by informing
clinical practice and neonatology research on the effec-
tiveness of olfactory stimulation interventions. The
optimal goal is to prevent the consequences of repeated
and untreated pain in preterm and full-term neonates.
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Olfactive stimulation intervention with breast milk for managing procedural
pain in preterm neonates: acceptability and feasibility
Gwenaelle De Clifford-Faugère, Marilyn Aita, Marjolaine Héon, and Sylvie Le May
Faculty of Nursing, University of Montreal, Montreal, Canada
Introduction/Aim: Repeated and untreated pain has
consequences for the preterm neonates such as a hyper-
sensitivity to pain, as well as important repercussions on
their motor and intellectual development. The use of
pharmacological and non-pharmacological interventions
is very limited, hence the importance of investigating the
effect of a new intervention: the breast milk odor. This
pilot study aims to assess feasibility and acceptability of
an olfactive stimulation intervention with breast milk on
the pain response of preterm neonates.
Methods: A pilot study with a single group was
conducted with preterm, mothers and nurses. Twelve
preterm infants were familiarized to the breast milk
odor during the nine preceding hours to heel prick
and in addition to standard care during the painful
procedure. Questionnaires were administered to
mothers (n = 11) and nurses (n = 20).
Results: All eligible mothers agreed to participate
in the study. The olfactive stimulation intervention
was feasible and acceptable for more than 80% of
mothers (i.e. all mothers came the day before heel
prick to express their milk at the neonatal unit, it was
acceptable to use their milk to manage pain). For
nurses, acceptability rate ranged from 70% to 100
and feasibility was more than 80% (i.e. quantity of
milk, keep the gauze at the desired distance, change it
every three hours).
Discussion/Conclusions: This research will improve
pain management in preterm neonates by leading the
conduct a full-scale randomized clinical trial with the
purpose of evaluating the effectiveness of this interven-
tion, thus guiding the clinical practice and research in
neonatology.
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Expression of somatostatin (SST) and STTR 2 by masseter muscle ganglion
neurons and their associated satellite glial cells
Jason Liu, Ujendra Kumar, and Brian Cairns
Faculty of Pharmaceutical Sciences, University of British Columbia, Vancouver, Canada
Introduction/Aim: Systemic administration of octreo-
tide, a peripherally restricted somatostatin (SST) analo-
gue, may decrease the excitability of nociceptors. We
tested the hypothesis that SST and SSTR2 are expressed
by a subset of masseter muscle ganglion neurons and
their associated satellite glial cells (SGCs).
Methods: Masseter muscle ganglion neurons were
identified by injection of the fluorescent dye fast blue
into the masseter muscle of 10 Sprague Dawley rats (5
male, 5 female). Trigeminal ganglion sections were
stained with antibodies against SST14, SSTR2 and
glutamine synthase (a marker of SGCs). Sections
were examined with a Leica confocal microscope.
Statistical significance was assessed with Mann-
Whitney tests.
Results: SST14 and SSTR2 were expressed in 8%
and 5%, respectively, of the 621 ganglion neurons
examined. SSTR2 receptors were expressed by 43%
of ganglion neurons that contained SST. There was a
trend towards higher expression of SST14 in ganglion
neurons from male rats (p = 0.056). SST14 and
SSTR2 were expressed in 13% and 39%, respectively,
of the SGCs surrounding masseter ganglion neurons.
SSTR2 receptors were expressed by 94% of SGCs that
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contained SST. The expression of both SST14 and
SSTR2 was significantly higher in SGCs than in gang-
lion neurons.
Discussion/Conclusions: This study shows that both
masseter ganglion neurons and their associated SGCs
express SST and SSTR2, but that the expression of
SSTR2 is substantially higher in SGCs. One interpreta-
tion of the present results is that ganglion neurons may
release SST which acts, via the SSTR2 receptor to mod-
ify SGC function. Future research will determine the
effect of SSTR2 activation on SGCs function.
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The fragility and reliability of conclusions of anesthesia and critical care
randomized trials with statistically significant findings: a systematic review
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Objectives: The Fragility Index (FI), which represents
the number of patients responsible for a statistically
significant finding, has been suggested as an aid for
interpreting the robustness of results from clinical
trials. A small FI indicates that the statistical signifi-
cance of a trial depends on only a few events. Our
objectives were to calculate the FI of statistically sig-
nificant results from randomized controlled trials
(RCT) of anesthesia and critical care interventions
and to determine the frequency of distorted presenta-
tion of results or ‘spin’.
Data sources: We systematically searched
MEDLINE from 1 January 2007 to 22 February 2017
to identify RCTs exploring the effect of critical care
medicine or anesthesia interventions.
Study selection: Studies were included if they ran-
domized patients 1:1 into two parallel arms, and
reported at least one statistically significant (P < 0.05)
binary outcome (primary or secondary).
Data extraction: Two reviewers independently
assessed eligibility and extracted data. The FI was deter-
mined for the chosen outcome. We assessed the level of
spin in negative trials and the presence of recommen-
dations for clinical practice in positive trials.
Data synthesis: We identified 166 eligible RCTs with
a median sample size of 207 patients (interquartile
range [IQR] 109–497). The median FI was 3 (IQR
1–7), which means that adding three events to one of
the trials treatment arms eliminated its statistical sig-
nificance. High spin was identified in 42% (n = 30) of
negative RCTs while 21% (n = 20) of positive RCTs
provided recommendations. Lower levels of spin and
recommendations were associated with publication in
journals with high impact factors (P < 0.001 for both).
Conclusion: Statistically significant results in
anesthesia and critical care RCTs are often fragile, and
study conclusions are frequently affected by spin.
Routine calculation of the FI in medical literature may
allow for better understanding of trials and therefore
enhance the quality of reporting.
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Learned expectations on the perception of pain using a classical conditioning
paradigm
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Introduction/Aim: Pain naturally activates learning pro-
cesses in anticipation to painful stimuli; moreover, the
perception of pain changes based on the predictive-value
of a cue. This change is dynamic and can be modeled on a
trial-by-trial basis. In a prior study we used symbols
(conditioned stimuli) with one reversal; therefore, the
purpose of the current study was twofold: to confirm
prior findings that pain ratings decrease at the presenta-
tion of a new cue; to see if the effect is consistent across
multiple introductions of a new cue-to-shock pairing.
Methods: We examined the association of pain to a
conditioned stimulus on a trial-by-trial basis using sub-
jective pain ratings. Conditioned visual stimuli (CS+)
were faces that were presented and terminated simulta-
neously with painful transcutaneous stimulation
applied to the sural nerve on 50% of trials (uncondi-
tioned stimuli or US). There were 5 reversals, whereby
a face (CS+) that was previously associated the US
became “safe” (CS extinct). At reversal, a new face
(new CS+) was presented that now became associated
with the US. A regression model was run using sub-
jective pain ratings.
Results: We expected a new face to result in lower
pain ratings since it was not predictive of pain. We
found an overall effect across all reversals and that a
new face presentation was associated with lower pain
ratings (t(34) = 2.46, p = .002).
Discussion/Conclusions: Novel visual stimuli that
do not predict a painful stimulus result in lower pain
perceptions after presentation. This effect is robust
across different studies and stimuli.
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The chronic pain network’s (CPN) clinical research network (CRN)
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Introduction/Aim: The aim of the CRN is to contri-
bute to the research activities of the CPN. There is a
growing number of multidisciplinary clinics across
Canada. Patients referred to these facilities: A) may be
ideal research participants, and B) will ultimately ben-
efit from advances of such research. A shared infra-
structure could facilitate cost-effective multicenter
research. This network will provide synergies that com-
bine: 1) skilled academic clinicians who identify new
testable hypotheses, 2) experienced researchers who
provide research methodology, 3) efficient high-quality
clinics that enhance study participant recruitment.
Methods: We have established a sustainable model
for the CRN that is supported by equal funding con-
tributions from the CPN and each participating site.
The Vision is for a network of real-world clinics dedi-
cated to the research of the Canadian CPN. The path to
excellence is to ensure that every network member: 1)
has something valuable to offer, 2) has a vested interest
in overall network success, 3) interacts effectively with
the rest of the network.
Results: Site investigators and site research coordi-
nators have been identified for 12 sites across Canada
and three multicenter studies involving the CRN are
already underway with a number of other investiga-
tions being planned.
Discussion/Conclusions: To date, this CRN is the
largest national clinical pain research network in
Canada and we are in the process of establishing a
sustainability model that will allow this network to
expand and continue for years to come.
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Introduction/Aim: Chronic pain is a debilitating and
poorly treated condition whose underlying mechanisms
are not well understood. Previous studies in animal
models of pain have examined changes in the transcrip-
tome associated with chronic pain. This approach does
not take into account the regulation of gene expression
at the mRNA translation step, which plays a central role
in determining protein levels in the cell. This study
aims to identify the mRNA for which translation is
altered in response to nerve injury using genome-wide
ribosome profiling technique.
Methods: To induce neuropathic pain, we used spared
nerve injury model. Dorsal root ganglion and spinal cord
tissue associated with the sciatic nerve were extracted
30 days post injury and processed for ribosome profiling
(Ingolia et al., 2009). Using bioinformatic analysis we
calculated the mRNA abundance (proxy for transcrip-
tion) and translation efficiency (proxy for translation)
for all transcripts. Meta-gene analysis was carried out by
Ingenuity Pathway Analysis (IPA) to identify the com-
monly affected pathways.
Results: We found subsets of genes that are differ-
entially regulated at transcriptional and translational
levels. We also identified the key functions and path-
ways linked to translational control and neuropathic
pain.
Discussion/Conclusions: Our analysis of tran-
scriptome and translatome following nerve injury
showed that changes in translation efficiency and
mRNA levels occur in the opposite direction for
multiple mRNAs. This points toward the phenomena
of translational buffering and highlights the impor-
tance of translation regulation. The IPA analysis
revealed the altered cellular pathways, identifying
ERK as a key regulator of both transcriptional and
translational networks.
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